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ATTACHMENT 1 

 
RESPONSE TO COMMENTS 

U.S. EPA JUNE 7, 2012 LETTER 
 

REVISED COMPOUND SPECIFIC ISOTOPIC ANALYSIS (CSIA) WORK PLAN 
 

AND 
 

REVISED BENCH–SCALE AND PILOT-SCALE TREATABILITY STUDY WORK 
PLAN 

 
 
General Comment on Bioremediation Pilot-Scale Treatability Study: 
 
Comment: It appears that the Response Letter has addressed the previous comments 

appropriately, in general. 
 
 However, the details provided on the planned bioremediation part of the pilot 

study are lacking.  The details of the bioremediation part of the pilot study should 
be included, and the process and approach for choosing the bioremediation details 
(e.g., the “bioenhancement chemical”, injection rates, volumes/masses, etc.) 
should be discussed.  There are a few generalities mentioned in Tables 7, 8, and 9 
of Attachment 3: e.g.; 

  “Estimated Bioenhancement Dosage 
 To Be Determined Following Bench-Scale, dependent upon chemical 

oxidant dosage, and monitoring conducted during the oxidant phase of the 
pilot-scale testing.” 

 
 However, these generalities are not enough to judge the validity of the approach.  

Details should be provided showing how and on what basis these decisions will 
be made.  Previous documents (“Attachment 1: Response to Comments” of a 
previous version (dated November 21, 2011) of the Work Plan submitted for 
review) have alluded to possible bioremediation reagents and approaches, and the 
1.4 PRELIMINARY DESIGN section of the Revised Work Plans mentions a few 
details about the expected full-scale approach, but more details could be provided 
about the expected pilot study. 

 
Also, perhaps a letter report could be provided immediately after the pilot scale 
ISCO effort, showing the results of the ISCO pilot and giving the plans/details of 
how the bioremediation pilot will be revised/conducted (i.e., as based on ISCO 
results, as implied in the generalities quoted above). 
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Response: Lilly concurs that a brief letter report should be provided 
immediately after the pilot scale ISCO effort, which will provide 
some preliminary results of the ISCO phase of the Pilot-Scale Test 
to the extent that the ISCO results will modify or refine the scope 
of the bioenhancement phase of the Pilot-Scale Test. 

 
 Lilly has also provided additional detail regarding the 

bioremediation pilot in the enclosed Revised Bench-Scale and 
Pilot-Scale Treatability Study Work Plan.  However, Lilly does not 
believe that further detail beyond what is provided in the enclosed 
Work Plan is necessary at this time.  There will be two additional 
opportunities, when more information is available, for refinement 
of the scope of the bioenhancement phase of the Pilot-Scale Test.   

 
The first opportunity will be after the Bench-Scale Test, when a 
chemical oxidant and bioremediation product will be 
recommended within the Bench-Scale Technical Memorandum.  
The choice of chemical oxidant will have an impact on the 
selection of a bioremediation product, as well as the timing and 
dosage of the product during the Pilot-Scale Test.  Design factors 
to be considered in selection and dosing of the bioenhancement 
product include: 

o Effectiveness in reducing primary COC concentrations 
based on a literature search and relevant experience; 

o Anticipated COC concentrations remaining after the ISCO 
phase of Pilot-Scale Test, based on Bench-Scale results; 

o Experience with various ISCO/bioenhancement chemical 
combinations (compatibility); 

o Impact of selected oxidant on bioenhancement and MNA; 
and, 

o Bioenhancement chemical costs. 
 

The second opportunity for refinement of the scope of the 
bioenhancement phase of the Pilot-Scale Test will be after the 
ISCO phase of the Pilot Test.  At that time, observed changes in 
geochemical parameters will have provided an improved 
understanding of the subsurface flow paths under injection 
conditions than is currently understood, and there will be a 
preliminary indication as to how much benefit the ISCO phase of 
the Pilot Test will have provided.  The brief letter report, as 
discussed above, will include final design parameters for the 
bioenhancement phase of the Pilot-Scale Test. 
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Specific Comments on CSIA Work Plan: 
 
Pgs 3, 12, 13: “For reactions that conform to the Raleigh equation...” 
  
 In reference to the Rayleigh equation commonly used in CSIA work, the spelling 

is Rayleigh, not Raleigh. 
 

Response: Lilly has corrected the spelling in the work plan in Attachment 2. 
 
Page 12: “For benzene and chlorobenzene, significant increases in δ13C and δ2H can 

provide evidence of biological degradation.  The threshold for significance is 
generally taken to be a change of 2%o or greater.” 

  
 While the analytical uncertainty associated with determination of δ13C is often 

considered to be around +/-0.5%o, so that a 2%o threshold of significance is 
reasonable, the analytical uncertainty associated with determination of δ2H is 
higher (often considered to be around +/-5%o; see Hunkeler et al. (2008), p9 and 
p31), so the threshold for δ2H should be higher than for δ13C – at least 10%o.  
Note that the δ13C uncertainty is around 0.5%o, and the current approach is to use 
a 2%o threshold (i.e., four times higher), so the δ2H threshold might be reasonably 
moved to 20%o. 

 
Response: Duly noted, the δ2H threshold will be revised to 20%o. 

 
Specific Comments on Bench-Scale and Pilot-Scale Treatability Study Work Plan: 
 
Page 54: “The bioenhancement injection program will be conducted approximately four 

weeks after the completion of the oxidant injection program within each of the 
three source areas.” 

  
 How was this time frame decided?  Are there measurements that will be made to 

decide when to initiate the bioenhancement injection program. 
 

Response: The four week time frame was estimated as the least amount of 
time that would allow for collection of data during the ISCO phase 
of the Pilot Test and allow for the chemical oxidant to reach 
locations at least 30 feet down-gradient of the injection points.  
The estimate was based on the calculation described in section 4.1 
and summarized in Tables 1, 2 and 3 of the Work Plan.  It was 
anticipated that this time frame could be revised outward based on 
the results of both the Bench-Scale Test and the ISCO phase of the 
Pilot Test.  Furthermore, with the addition of a letter report 
submittal between the ISCO and bioremediation phases, it is likely 
that more analysis and review time would be needed.  Therefore, 
the time frame has been adjusted from four weeks to twelve weeks.  
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Again, this time frame may be revised based on the results of the 
Bench-Scale Test and the ISCO phase of the Pilot Test.  

 
 
Page 56: “Information regarding the ability to deliver the required amount of material to 

the treatment zone in each injection interval for the source area and down-gradient 
area will be based on field conditions.” 

  
 The meaning of this sentence is not clear. 
 

Response: Section 4.4.2 has been revised to clarify that a proposed Pilot-Scale 
application dosage will be determined following the Bench-Scale 
Test, and proposed in the Technical Memorandum.  This dosage 
will be determined based upon expected field conditions, COC 
concentrations within each Pilot Area, and the results of the 
Bench-Scale Test. 

 
However, injection rates will have to be determined in the field 
during the Pilot-Scale Test at each location.  Until that time, the 
ability to inject proposed volumes of material into the treatment 
zones will not be known. 
 
Similar injection rates will likely be assumed for the 
bioenhancement product injection as what are achieved during the 
ISCO phase of the Pilot-Scale Test.  
 
Data collected during both phases of the Pilot-Scale Test will be 
used to refine the dosages and injection rates to be used during the 
full-scale implementation.  

 
 
 
Pages 61, 64, and 66: Tables 10, 11, and 12:  
 

“Three Months After Bioenhancement Injection: 
Temperature, pH, specific conductance, DO, ORP, VOCs, SVOCs, metals, 
alkalinity, ammonia, carbon dioxide, chlorides, ferrous and dissolved iron, 
manganese, methane, nitrate, sulfate, fluoride, and aniline” 

  
 It is not clear why all of these parameters are not measured before bioremediation 

starts (for background measurements), and during the bioremediation pilot, rather 
than just toward the end.  It is of considerable interest to track the changes in 
geochemistry from before the bioremediation study to the end of the study, so that 
the evolution of Site conditions (i.e., after ending eh ISCO effort) through the 
implementation of the bioremediation effort (e.g., injection bioremediation 
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reagents and afterwards) can be understood in relation to the effectiveness of the 
bioremediation effort. Knowledge of these changes should help in design, 
monitoring, and prediction of the effects of the full-scale bioremediation effort, 
and of the later MNA phase.  Also, TOC should be included. 

 
Response: Tables 10, 11, and 12 have been revised to include the full suite of 

parameters immediately before bioenhancement injection, one 
month after bioenhancement injection, two months after 
bioenchancement injection, and three months after 
bioenhancement injection. 

 
 Also, TOC has been included. 
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1.0  INTRODUCTION 
 
This Bench-Scale and Pilot-Scale Treatability Study Work Plan was developed as part of the 
Corrective Measure Study (CMS) process at the Evonik Degussa Corporation’s (Evonik’s) 
Tippecanoe Laboratories (“Site”) located at 1650 Lilly Road in Lafayette, Tippecanoe County, 
Indiana [formerly owned and operated by Eli Lilly and Company (Lilly)].  Based on current Site 
conditions, the success of prior remedial measures, and evaluation of applicable remedial 
response measures; targeted spot treatment utilizing in-situ chemical oxidation (ISCO) followed 
by a bioenhanced natural attenuation program in three discrete “source” areas has been 
tentatively identified as appropriate for implementation of a remedial response.  However, prior 
to implementation of the targeted spot treatment program, all parties agreed that Bench-Scale and 
Pilot-Scale Treatability Studies of various ISCO technologies were appropriate to further 
evaluate the approach proposed in the Revised CMS Report submitted on January 14, 2011.  In 
addition, the bioenhanced natural attenuation program will be assessed as part of Pilot-Scale 
Treatability Study. 
 
On November 21, 2011, Lilly submitted a Bench-Scale and Pilot-Scale Treatability Study Work 
Plan to the U.S. Environmental Protection Agency (U.S. EPA) for review.  On February 17, 
2012, U.S. EPA issued a comments memorandum to Lilly; therefore, this Work Plan has been 
modified to address comments included in the referenced memorandum. 
 
 
1.1 SITE SETTING AND GEOLOGY 
 
The Site is located at 1650 Lilly Road in Lafayette, Tippecanoe County, Indiana and was 
previously owned and operated by Lilly (see Figure 1).  The Site and its Resource Conservation 
and Recovery Act (RCRA) permit were transferred to Evonik effective January 1, 2010.  The 
Site has been developed with fermentation and chemical synthesis facilities for the manufacture 
of pharmaceutical and animal health products. 
 
The Main Plant area of the Site is located on a plateau bounded by incised valleys on the north, 
south, and west created by the Wabash River and Big Wea Creek drainage features.  The plateau, 
at an elevation of approximately 620 feet above mean sea level (msl), is over 100 feet above the 
Wabash River. 
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Figure 1 – Site Location 

 
This section provides a general description of the geology and hydrogeology at the Site.  A more 
detailed geologic description of the Site is provided in the Revised CMS Report, which was 
submitted to the U.S. EPA in January 2011, as well as previous investigation reports. 
 
Figure 2 presents a cross-section that depicts the geology underlying the Main Plant.  The 
bedrock surface is located approximately 220 feet below the ground surface (bgs) in the Main 
Plant area.  An interval of sand and gravel, designated as Unit I is present beneath the Main Plant 
from the surface to a depth of approximately 65 feet bgs.  Located beneath Unit I is a clayey till 
unit designated as Unit II that is up to 80 feet thick.  Discontinuous lenses of fine silty sand have 
been described within Unit II.  Unit II, which has been eroded away in both the Floodplain and 
the Wabash River drainage feature, is underlain by an interval of sand and gravel designated as 
Unit III that extends to the top of bedrock.  Groundwater within the Unit I aquifer beneath the 
northern portion of the Main Plant flows in a northerly direction, discharges to the Unit IV 
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aquifer in the Floodplain, and then discharges to the Wabash River.  Groundwater within the 
Unit I aquifer beneath the southern portion of the Main Plant flows in a southwesterly direction 
towards the Big Wea Creek drainage feature, and discharges to the Unit III aquifer. 
 

 

Figure 2 – Main Plant Cross-Section 
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The Floodplain is at an elevation of approximately 510 feet above msl, which is approximately 
10 to 20 feet lower in elevation than the Big Wea Creek drainage feature.  In the Floodplain, the 
sandy soils are intermixed with clayey deposits designated as Unit IV.  Figure 3 presents a cross-
section depicting the geology underlying the Floodplain adjacent to the Wabash River.   
 

 

 

Figure 3 – Floodplain Cross-Section 

 
As presented in the Revised CMS Report, several wells, including monitor well 1831, are located 
along the axis of a buried erosional feature on the upper surface of the Unit II aquitard in the 
Floodplain.  Site assessment activities completed by Lilly during the 1980s revealed that the 
upper surface of the Unit II till aquitard is irregular and includes a buried erosional feature 
located under the bluff, north of the Main Plant and extending northward beneath the Floodplain 
(see the Phase E Site Assessment Report completed by Harza, 1989). 
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1.2 PROPOSED REMEDIAL APPROACH 
 
Remediation of constituent of concern (COC) concentrations in groundwater using ISCO 
involves injecting chemical oxidants and potentially co-amendments directly into the saturated 
zone of the source area and hydraulically down-gradient portions of the COC plume.  The 
chemical oxidants react with the COCs, eventually producing innocuous substances such as 
carbon dioxide and water; however, there may be chemical reaction steps required to reach those 
end points.  In most cases, if an adequate oxidant dose is applied, the reactions proceed to 
completion, and the end products are reached quickly. 
 
There are two main advantages of using ISCO over other conventional treatment technologies: 
large volumes of waste material are not usually generated, and treatment is commonly 
implemented over a much shorter time frame.  Both of these advantages often result in savings 
on waste material disposal, monitoring, and maintenance. 
 
ISCO has been used successfully to remove significant contaminant mass from saturated soils 
and groundwater at numerous sites for over two decades.  Using a variety of oxidants, such as 
permanganate (MnO4

-), hydrogen peroxide (H2O2), persulfate (S2O8
2-), iron (Fe – Fenton-driven, 

or H2O2-driven), ozone (O3), and proprietary products (i.e., RegenOxTM), success has been 
documented on a wide variety of COCs, including primary COCs at the Site.  However, 
following a single application of an oxidant, rebound of dissolved COCs is typical.  Therefore, it 
is common to perform multiple injections and/or follow these injections with injection of a 
bioremediation enhancement product to promote natural attenuation.  Bioenhancement injection 
will be included within the Pilot-Scale Treatability Study, but will not be included within the 
Bench-Scale Treatability Study, since it may be very difficult to reproduce bioremediation 
activities in the laboratory that are representative of field conditions, due to the complexity of the 
chemicals and bioremediation processes involved. 
 
As presented in the U.S. EPA ISCO Engineering Issue Paper published by Scott G. Huling and 
Bruce E. Pivetz, the following potential advantages and disadvantages of ISCO must be assessed 
prior to implementation: 
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Advantages 

 ISCO is applicable to a wide range of contaminants. 
 Contaminants are destroyed in-situ. 
 In-situ treatment may reduce costs incurred by other technologies such as pump and treat, 

monitored natural attenuation (MNA), etc.  
 Aqueous, sorbed, and non-aqueous phases of contaminants are transformed. 
 There is enhanced mass transfer [enhanced desorption and non-aqueous phase liquid 

(NAPL) dissolution]. 
 Heat from H2O2 reactions enhances mass transfer, reaction rates, and microbial activity. 
 ISCO potentially enhances post-oxidation microbial activity and natural attenuation. 
 ISCO is typically cost competitive with other candidate technologies. 
 ISCO is a relatively fast-acting treatment technology. 

 
Disadvantages 

 ISCO applications may incur oxidant delivery problems due to reactive transport and 
aquifer heterogeneities. 

 Natural oxidant demand may be high in some soil/aquifers, resulting in inefficiency. 
 Some oxidants have a short persistence due to fast reaction rates in the subsurface.  
 There are health and safety issues regarding the handling of strong oxidants.  
 There may be a potential for contaminant mobilization. 
 There may be a potential for permeability reduction. 
 There are limitations for application at heavily contaminated sites. 
 Contaminant mixtures may require treatment trains. 
 ISCO may have less oxidant/hydraulic control relative to other remedial technologies. 

 
Complete and instant chemical oxidation of organic contaminants does not occur within the 
complex environment of the contaminated subsurface.  Chemical oxidation is a sequential 
process taking the parent target contaminant through a series of partially oxidized intermediate 
daughter products on the path to complete oxidation.  The oxidized intermediates formed are 
typically more biodegradable than the parent.  Therefore, after completing implementation of an 
ISCO program, stimulation of in-situ bioremediation is commonly applied to promote natural 
attenuation of the remaining constituents.  In-situ bioremediation through the use of an injected 
substrate has long been recognized as a very cost effective technology for achieving low 
contaminant concentrations when applied to dissolved-phase COC plumes.  A variety of 
substances have been utilized to provide nutrients and energy sources to the existing 
microorganisms to enhance the bioremediation process.  These substances may include gaseous 
air/oxygen, lactate, molasses, vegetable oil, nitrates, and/or proprietary products [i.e., Oxygen 



________________________________________________________________________________________________________ 

Tippecanoe Laboratories Revised Bench-Scale and Pilot-Scale Treatability Study Work Plan 
1650 Lilly Road Eli Lilly & Company 
Lafayette, Tippecanoe County, Indiana June 28, 2012 

7 

Release Compound (ORC®)].  A combination of ISCO with bioenhanced natural attenuation has 
been tentatively selected as an appropriate remedial approach for the Site. 
 
1.3 PRIMARY COCs 
 
The five primary COCs at the Site are benzene, chlorobenzene (CB), p-chlorobenzotrifluoride 
(pCBT), tetrahydrofuran (THF), and n,n-diethylaniline (n,n-DEA); however, in addition to these 
COCs, additional volatile organic compounds (VOCs) are present within the plumes that will be 
treated.  Therefore, the implementation of any treatment program must take into account the 
mass of these additional constituents and their potential impact on the effectiveness of the 
treatment program.  Presented below is a summary of the five primary COCs.  Additional 
information regarding potential biotreatment and MNA processes for the primary COCs was 
previously provided in the MNA Work Plan dated April 9, 2009. 
 
Benzene CAS No.: 71-43-2 

Composition: C6H6 
Description: A natural constituent of crude oil that is a colorless and highly 

flammable liquid with a sweet smell and a relatively high melting 
point. 

Use: Additive in gasoline, industrial solvent, precursor in the production 
of drugs, pesticides, plastics, synthetic rubber, and dyes. 

Fate:  Evaporates into the air very quickly.  
Dissolves slightly in water. 
Breaks down slowly in water and soil. 
Can pass through the soil into groundwater. 
Does not build up in plants or animals.  

 

CB:  CAS No.: 108-90-7 
Composition: C6H5Cl 
Description: Colorless, flammable liquid with an aromatic, almond-like odor 

and a high boiling point. 
Use: Common solvent and a widely used intermediate in the 

manufacture of other chemicals (such as herbicides, dyestuffs, and 
rubber).  It was also once used in the manufacture of certain 
pesticides and the main precursor for the manufacture of phenol. 

Fate:  Readily evaporates into air. 
Some will dissolve in water. 
Broken-down rapidly by bacteria in soil. 
Does not build up in the food chain. 
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pCBT:  CAS No.: 98-56-6 
Composition: ClC6H4CF3 
Description: Colorless liquid with a distinct aromatic odor. 
Use: Used as an ink solvent the printing industry and as an intermediate 

in agrochemicals and pharmaceuticals. 
Fate: Will preferentially partition to the atmosphere, due to its high 

volatility.  The low solubility would limit its potential impact to 
aquatic systems. 
Will rapidly volatize from dry and moist soils. 
Moderate level of bioaccumulation. 

 
THF:  CAS No.: 109-99-9 

Composition: C4H8O 
Description: Colorless, water-miscible organic liquid with low viscosity at 

"room" (standard) temperature and pressure. 
Use: Common solvent for polar reagents, can be used in hydroboration 

reactions to synthesize primary alcohols, and as a solvent for 
organometallic reactions such as organolithium and Grignard 
reactions.  Can be used to dissolve rubber, plastics, and to degrease 
metal parts. 

Fate: When released into the air, THF may be removed from the 
atmosphere to a moderate extent by wet deposition. 
When released into the soil, THF is expected to quickly evaporate. 
When released into water, THF may biodegrade to a moderate 
extent. 
Not expected to significantly bioaccumulate. 

 
n,n-DEA: CAS No: 91-66-7 

Composition: C10H15N 
Description: It is a colorless to yellow liquid that is viscous and oily.  

Commonly prepared by the ethylation of aniline. 
Use: Uses include dyes, pharmaceuticals, pesticides, herbicides, and 

explosives. 
Fate: Would become bound to soils due to high viscosity. 

Slightly soluble in water.   
Bioaccumulation may occur. 
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1.4 PRELIMINARY DESIGNS 
 
Based on existing data and an evaluation completed and included in the Revised CMS Report, 
which was submitted to U.S. EPA in January 2011, the following preliminary designs were 
developed for the targeted spot treatment programs in the three separate “source” areas: 
 
Note: The following preliminary designs are provided to depict the areas of treatment and the 

conceptual treatment approach.  However, the final approach will be modified as 
appropriate based on the results of the Bench-Scale and Pilot-Scale Treatability Study. 

 

1.4.1	 Main	Plant	Source	Area	

 
There is no unacceptable risk associated with the current groundwater plume, as there are no 
complete exposure pathways to on-site workers, there is an Environmental Restrictive Covenant 
(ERC) in place to prevent future ingestion of the impacted groundwater, the ERC states that the 
property is not to be used for residential purposes, and there are facility procedures that provide 
worker protection during performance of any subsurface excavation activities.  Therefore, within 
the Main Plant Source Area, the goal of the corrective measures is to provide additional 
assurance that end-point criteria (EPC) will not be exceeded at point-of-compliance (POC) wells 
in the future by providing the outlined remedial response for the area depicted in Figure 4. 
  



________________________________________________________________________________________________________ 

Tippecanoe Laboratories Revised Bench-Scale and Pilot-Scale Treatability Study Work Plan 
1650 Lilly Road Eli Lilly & Company 
Lafayette, Tippecanoe County, Indiana June 28, 2012 

10 

 
Injection Wells: 12 (pink) 
Extraction Wells: 3 (blue) 
Injected Chemical #1: RegenOxTM 
Injection Events: Event 1 – 28,000 pounds 
   Event 2 – 28,000 pounds 
   Event 3 – 28,000 pounds 
Injected Chemical #2: ORC Advanced® 
Injection Event: Event 4 – 7,700 pounds 
Total Events:  4 
Extraction Well: During Injection Events 
Treatment:  RegenOxTM –Every 4 weeks
   ORC Advanced® 
   (ORC-A®  – 4  
   weeks after Event 3 
    Recovered groundwater 
   treatment at existing water 
   treatment plant 

Figure 4 – Main Plant Source Area 
Preliminary Design 

 

Monitoring:  Nine Wells (1808, 1809, 1814, 1815, 1818, 1819, 1908, 2001 and 2002) 
   Quarterly during active treatment for one year and annually for a   
   maximum of an additional two years to monitor for rebound. 
 
 
1.4.2	 1831	Floodplain	Source	Area	

 
There is no unacceptable risk associated with the current groundwater plume, as there are no 
complete exposure pathways to on-site workers, there is an ERC in place to prevent future 
ingestion of the impacted groundwater, the ERC states that the property is not to be used for 
residential purposes, and there are facility procedures that provide worker protection during 
performance of any subsurface excavation activities.  Therefore, the goal of the corrective 
measures in this localized area is to reduce contaminant mass to a degree such that it can be 
shown that POC EPC will not be exceeded in down-gradient POC wells in the future by 
providing the outlined remedial response for the area depicted in Figure 5. 
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Injection Points: 14 
Injected Chemical: RegenOxTM (Part A) / 

ORC-A® 
Injection Event: 1,000 / 2,200 pounds 
Total Events:  1 
Monitoring:  Seven wells (1822, 1831, 
   1833, 1870, 1872, 1876,
   and a new well) 
   Semi-annually for one year 
   and annually for a  
   maximum of an additional 
   two years to monitor for 
   rebound. Figure 5 – 1831 Floodplain Source Area 

Preliminary Design 
 
	

1.4.3	 1855	Source	Area	

 
There is no unacceptable risk associated with the current groundwater plume, as there are no 
complete exposure pathways to on-site workers, there is an ERC in place to prevent future 
ingestion of the impacted groundwater, the ERC states that the property is not to be used for 
residential purposes, and there are facility procedures that provide worker protection during 
performance of any subsurface excavation activities.  Therefore, the goal of the corrective 
measure in this area is to reduce pCBT concentrations up-gradient of POC monitor well 1855 
and to reduce the pCBT concentration within POC monitor well 1855 to a concentration below 
the pCBT EPC by providing the outlined remedial response for the area depicted in Figure 6. 
 
Injection Points: 36 
Injected Chemical: RegenOxTM (Part A) / 
   ORC-A® 
Injection Event: 675 pounds / 1,350 pounds 
Total Events:  1 
Monitoring:  Seven wells (1837, 1855, 
   2010, 2011, 2012, 2013, and 
   2014) 
   Semi-annually during  
   treatment for one year and 
   annually for a maximum of 
   an additional two years to 
   monitor for rebound. 

Figure 6 – 1855 Source Area 
Preliminary Design 



________________________________________________________________________________________________________ 

Tippecanoe Laboratories Revised Bench-Scale and Pilot-Scale Treatability Study Work Plan 
1650 Lilly Road Eli Lilly & Company 
Lafayette, Tippecanoe County, Indiana June 28, 2012 

12 

 
 
1.5 OBJECTIVE 
 
The objectives of the Bench-Scale and Pilot-Scale Treatability Study include: 
 

 Determine the ability of various chemical oxidants to successfully treat COCs present in 
saturated Site soils and groundwater. 

 Determine if treatment by various chemical oxidants will create undesirable side products 
or mobilize metals. 

 Select an effective chemical oxidant and identify the dosages necessary to accomplish the 
overall remedial objective. 

 Assess the benefit of a bioenhancement injection program within the three source areas. 
 
Additionally, a supplemental soil characterization of the 1855 Source Area is recommended to be 
conducted concurrent with field activities associated with the Bench-Scale Treatability Study.  
This supplemental soil characterization will provide additional information to be used in the final 
remedial design for the 1855 Source Area. 
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2.0  SUPPLEMENTAL SOIL CHARACTERIZATION 
 
In 1999, piping, tanks, and equipment associated with the production of Treflan were included 
within a demolition project.  This demolition project included the T60 area, including the former 
pCBT aboveground storage tank (AST).  As part of the on-going groundwater monitoring 
program, a gradual increase in the pCBT concentration in Unit I POC monitor well 1855 was 
observed between 2005 and 2010, with recent concentrations decreasing to below the POC EPC.  
In late 2009, the following activities were performed to locate the source of the increasing pCBT 
concentrations at monitor well 1855: 
 

 Review of aerial photographs identified soil piles located hydraulically up-gradient of 
monitor well 1855 dating back to approximately 2005.  Analytical laboratory results of 
soil samples collected from 10 random locations within the soil piles reported below 
laboratory detection limits for pCBT.  These results confirm that the dissolved-phase 
pCBT groundwater concentrations were likely not derived from the soil piles. 

 
 Review of historic aerial photographs identified a disturbed soil area in 1998.  Further 

research confirmed that this area was associated with fill material utilized to fill a low 
spot north of monitor well 1837.  Analytical laboratory results of soil samples collected 
from eight random locations within this soil fill area reported below laboratory detection 
limits for pCBT.  These results confirm that the dissolved-phase pCBT groundwater 
concentrations were likely not derived from the soil fill area. 

 
 Five new groundwater monitor wells were installed hydraulically up-gradient of monitor 

well 1855 to further assess this area.  Groundwater analytical laboratory results 
confirmed the presence of elevated pCBT concentrations hydraulically up-gradient of 
monitor well 1855.  The pCBT concentrations were higher in the samples collected closer 
to the T60 area, and decreased by more than one order of magnitude in the groundwater 
sample collected hydraulically up-gradient (northeast) of the T-60 area. 
 

Based on the soil and groundwater analytical laboratory results (i.e., monitor wells 1837, 1855, 
1836, 1856, 2010, 2011, 2012, 2013, and 2014), it appears that the former T60 area is likely the 
source of the southwestern pCBT plume. 
 
Prior to design of the final remedy and implementation of the remedial response, it is critical to 
adequately define the source area and ensure that the area projected for treatment will not 
become impacted in the future by migration of pCBT from an untreated hydraulically up-
gradient source area.   
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2.1  SITE INVESTIGATION ACTIVITIES 
 
A total of seven soil borings will be installed to obtain additional information regarding the 
likely pCBT source area and to assess whether soils within this area have the potential to 
continue to provide a pCBT source to the Unit I groundwater system.  Figure 7 presents 
proposed investigation locations relative to historic site features and the Q4-2009 pCBT plume.  
 

 

Figure 7 – 1855 Source Area Supplemental Soil Investigation Locations 

	
2.1.1	 Investigation	Location	and	Utility	Clearance	

 
Prior to initiation of subsurface field activities, a site reconnaissance will be completed to stake 
and clear the proposed investigation locations.  After location staking, Evonik will be contacted 
to identify subsurface utilities located in the investigation area. 

SUPPLEMENTAL SOIL 
INVESTIGATIPN LOCATIO,Nf 
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2.1.2	 Soil	Boring	Installation	

 
Soil borings will be advanced with a truck-mounted, hollow-stem auger drilling rig with 4-inch 
inside diameter augers, or a sonic rig.  Soil samples will be collected continuously from the 
ground surface to the base of Unit I, estimated to be 70 feet bgs. 
 
Some of the soil borings are proposed to be advanced through the synthetic “capped” area; 
therefore, prior to piercing the cap, a portion of the cap will be removed and upon completion of 
investigation activities, the removed cap material will be replaced to maintain the integrity of the 
cap. 
 
Once the soil samples are aboveground, soils will be described according to the Unified Soil 
Classification System (USCS), equivalent to ASTM D2488.  In addition, a portion of each soil 
sample will be placed into individual Ziploc bags and the headspace gas will be monitored with a 
photo-ionization detector (PID).  This field screening technique, along with visual and olfactory 
observations of the soil, will be utilized to select soil samples for chemical analyses.  It is 
anticipated that a maximum of four soil samples will be collected from each soil boring (three 
from depths indicating the highest potential to contain pCBT concentrations in the vadose zone, 
and one soil sample from within the saturated zone immediately above the base of the Unit I 
water-bearing unit).  Documented observations of the soil samples will consist of sample depth, 
lithology, color, structure, staining, degree of sample saturation, and the presence or absence of 
odors.  An Indiana-Licensed Professional Geologist (LPG) will sign off on the geologic boring 
logs. 
 
After completing soil sample collection, the inner rod of the augers will be removed and the soil 
boring will be plugged and abandoned concurrent with auger removal.  Plugging and 
abandonment of the soil borings will be performed in accordance with Indiana regulations.  After 
reaching ground surface, the “cap” material will be replaced, soil cover will be placed over the 
“cap” material, and the area will be re-vegetated. 
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2.1.3	 Analytical	Laboratory	Testing	

 
Soil samples will be placed into laboratory provided sample containers and labeled with the 
following information: location, identification (ID) number, container number, depth (soil), date, 
time, and sampling personnel.  This information will also be entered on a chain-of-custody form.  
Soil samples will be placed into a cooler and chilled to a temperature of approximately 4oC for 
shipment to Heritage Environmental Services, LLC laboratory in Indianapolis, Indiana for 
analysis of VOCs by U.S. EPA Test Method 8260 and semi-volatile organic compounds 
(SVOCs) by U.S. EPA Test Method 8270. 
 

2.1.4	 Decontamination	and	Field	Derived	Waste	

 
Drilling and sampling equipment will be decontaminated prior to the initiation of subsurface 
investigation activities.  To ensure proper decontamination, soil samplers will be scrubbed with a 
non-phosphate detergent and distilled water wash, rinsed again with distilled water, and then 
allowed to air dry before being reused. 
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3.0  BENCH-SCALE TREATABILITY STUDY 
 
Prior to implementation of a Pilot-Scale Treatability Study or full-scale implementation of a 
remedial approach, it is beneficial to perform a Bench-Scale Treatability Study to confirm that 
the primary COCs can be effectively treated by oxidative treatments.  The results of the Bench-
Scale Treatability Study will then be validated through implementation of an on-Site Pilot-Scale 
Treatability Study. 
 
3.1 INTRODUCTION 
 
A Bench-Scale Treatability Study assesses the treatability of the COCs, defines potential 
chemical reactions (adverse or desired) when the reaction occurs, and allows estimation of 
degradation rates.  It is likely that the Bench-Scale Treatability Study will overestimate both the 
contaminant and oxidant degradation rates due to mixing and continuous contact in a closed 
system.  However, rates obtained in the laboratory will provide useful information about relative 
COC degradation rates and the relative longevity of the oxidant that can be used in the Pilot-
Scale Treatability Study. 
 
Components of the bench-scale reactor should include the aquifer material (soil and water) since 
it will contain the majority of the contaminant(s) and other parameters that will largely influence 
oxidant demand and the success or failure of the treatment process. 
 
3.1.1	 Main	Plant	Source	Area	

 
As the first step in the Bench-Scale Treatability Study Testing program, soil samples will be 
collected through the utilization of a hollow-stem auger or sonic drill rig from two locations 
within the Main Plant Source Area.  One location will be located north of monitor well 1814 and 
the second location will be located southeast of monitor well 1815 (see orange locations 
presented on Figure 8).  Soil boring logs for 1814 and 1815 are provided in Attachment 1.  In 
addition to the 5-foot soil samples collected from each soil boring with a continuous split spoon 
sampler, as shown in the following data summary, a groundwater sample will be collected from 
the two new locations after well completion. 
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  Screened         Proposed 
  Interval DTW  Saturated     Soil Sample 
Well ID (ft. bgs) (ft. bgs) Soil Type     Interval 
1814  55 – 67 61  Fine Sand with Gravel   62 – 67 
1815  66 – 96 64  Gravelly Sand     65 - 70 
 

 

Figure 8 – Main Plant Source Area Bench-Scale Sample Locations 

	

3.1.2	 1855	Source	Area	

 
As the first step in the Bench-Scale Treatability Study testing program, soil samples will be 
collected through the utilization of a hollow-stem auger drill rig from five locations in the 1855 
source area.  Three of these locations will be at the up-gradient edge of the 1855 treatment area 
(see orange locations presented on Figure 9) and will be utilized as injection points during the 
Pilot-Scale Treatability Study.  The other two locations (NMW-1 and NMW-2) will be 
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approximately 30 feet and 60 feet down-gradient from the three pilot injection wells, and will be 
utilized as monitoring points during the Pilot-Scale Treatability Study.  The soil samples from 
the five boring locations may be composited in the laboratory if the volume of soil collected is 
not adequate to run multiple bench-scale tests.  In addition to the 2-foot soil samples collected 
from each soil boring with a continuous split spoon sampler, as shown in the following data 
summary, a groundwater sample will be collected from the five new locations after well 
completion. 
 
  Screened      Proposed 
  Interval DTW  Saturated  Soil Sample  
Well ID (ft. bgs) (ft. bgs) Soil Type      Interval 
2011  63 – 68 65  Sand and Gravel 68 – 70 
 

 

Figure 9 – 1855 Source Area Bench-Scale Sample Locations 
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3.1.3	 1831	Floodplain	Source	Area	

 
As the first step in the Bench-Scale Treatability Study testing program, soil samples will be 
collected through the utilization of a hollow-stem auger drill rig or direct-push rig from one 
location in close proximity to monitor well 1831 (see Figure 10).  The soil boring log for monitor 
well 1831 is provided in Attachment 1.  In addition to the three 5-foot soil samples collected 
from the soil boring as shown in the following data summary, a groundwater sample will be 
collected from monitor well 1831. 
 
  Screened      Proposed 
  Interval DTW  Saturated  Soil Sample  
Well ID (ft. bgs) (ft. bgs) Soil Type  Interval 
1831  23 – 28 8.75  Clayey Sand    9 – 14 
      Silty Clay  16 – 21 
      Silty Sand  24 – 29 
 
 

 

Figure 10 – 1831 Floodplain Source Area Bench-Scale Sample Locations 
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3.2 SAMPLE COLLECTION PROCEDURES 
 
3.2.1	 Soil	Sample	Collection	Procedures	

 
3.2.1.1 Investigation Location and Utility Clearance 
 
Prior to initiation of subsurface field activities, a site reconnaissance will be completed to stake 
and clear the proposed investigation locations.  After location staking, Evonik will be contacted 
to identify subsurface utilities located in investigation area and requested to provide additional 
support, as required. 
 
3.2.1.2 Soil Boring and Well Installation 
 
Soil borings will be advanced with a truck-mounted, hollow-stem auger drilling rig with 4-inch 
inside diameter augers, a sonic rig, or a direct-push rig (within the floodplain area).  Once the 
soil samples from the identified intervals are aboveground, approximately five kilograms of soils 
will be sealed into individual air-tight baggies.  Each soil-containing baggie will be labeled with 
the following information: location, ID number, container number, depth (soil), date, time, and 
sampling personnel.  This information will also be entered on a chain-of-custody form.  Soil 
samples will be placed into a cooler and chilled to a temperature of approximately 4oC for 
shipment to a laboratory for performance of bench-scale testing. 
 
For borings advanced with the hollow-stem auger drilling rig, the inner rod of the augers will be 
removed after reaching the soil boring target depth and well completion procedures will 
commence.  Future injection and monitor wells will be constructed by installing screen across 
the entire Unit I saturated interval, based on historic data and field observations.  Wells will be 
completed with 0.040-inch slotted, 2-inch diameter, Schedule 40, flush threaded polyvinyl 
chloride (PVC) screen; and 2-inch diameter, Schedule 40, flush threaded PVC casing to extend 
the well to ground surface. 
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Upon completion of well casing and screen installation, filter pack will be placed within the 
annular space between the injection/monitor well casing and screen and the hollow-stem augers 
to a height of approximately two feet above the screened interval.  Concurrent with filter pack 
installation, the augers will be removed.  This completion procedure will ensure that filter pack 
will be appropriately placed in the well completion.  Thereafter, approximately two feet of 
granular bentonite will be installed above the filter pack and a cement/bentonite grout will be 
installed from the bentonite seal to the base of the locking-cap assembly.  The well will then be 
completed within flush-mounted well completions, slightly elevated from the surrounding paved 
surfaces.  
 
The following information will be entered into the well construction log: 
 

 Project name; 
 Project location; 
 Drilling subcontractor; 
 Field representative; 
 Well identification; 
 Date installed; 
 Completion materials and corresponding depths (bgs); 
 Top-of-casing and ground level elevations; and, 
 Surface completion. 

 
After the cement and concrete are allowed to cure for approximately 24 hours, well development 
activities will commence.  Development activities will continue until developed water is 
relatively free of suspended sediment and field pH, specific conductance, and temperature 
measurements are equilibrated.  Upon well completion, an Indiana-licensed public land surveyor 
will be retained to survey well coordinates and top-of-casing elevation for the newly installed 
wells. 
 
For the boring advanced with a direct-push drilling rig in the Floodplain, after completing soil 
sample collection, the soil boring will be plugged and abandoned.  Plugging and abandonment of 
the soil boring will be performed in accordance with Indiana regulations. 
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3.2.1.3 Soil Analytical Laboratory Testing 
 
In addition to the soil samples retained for the Bench-Scale Treatability Study, a portion of soil 
from each sample interval will be placed into laboratory provided sample containers and labeled 
with the following information: location, ID number, container number, depth (soil), date, time, 
and sampling personnel.  This information will also be entered on a chain-of-custody form.  Soil 
samples will be placed into a cooler and chilled to a temperature of approximately 4oC for 
shipment to a Heritage Environmental Services, LLC laboratory in Indianapolis, Indiana for 
analysis of VOCs by U.S. EPA Test Method 8260, SVOCs by U.S. EPA Test Method 8270, 
Total RCRA Metals (metals) by U.S. EPA Test Method 6010/7000, and total organic carbon 
(TOC) by U.S. EPA Test Method 9060. 
 
3.2.1.4 Decontamination and Field Derived Waste 
 
Drilling and sampling equipment will be decontaminated prior to the initiation of subsurface 
investigation activities.  To ensure proper decontamination, soil samplers will be scrubbed with a 
non-phosphate detergent and distilled water wash, rinsed again with distilled water, and then 
allowed to air dry before being reused. 
 
3.2.2 Groundwater Sample Collection Procedures 
 
Groundwater samples will be collected in accordance with the Groundwater Quality Assurance 
Project Plan (QAPP) Revision 3, dated May 2010.  Approximately 12 liters of water will be 
collected from the two newly installed wells in the Main Plant Source Area, and the five newly 
installed wells in the 1855 Source Area.  Samples should be placed into individual 1-liter 
containers supplied by the laboratory that have a septum seal on the top.  Sample containers 
should be filled to the top with a meniscus bulge to prevent the potential accumulation of air in 
the jar and volatilization of contaminants during transport.  Note that since there are three soil 
sample intervals within the 1831 Floodplain Source Area, there would need to be a total of 36 
liters of water collected from monitor well 1831, which will be forward for bench-scale testing.   
 
In addition to the groundwater samples retained for the Bench-Scale Treatability Study, split 
groundwater samples will be placed into laboratory provided sample containers and labeled with 
the following information: location, ID number, container number, date, time, and sampling 
personnel.  This information will also be entered on a chain-of-custody form.  At the end of the 
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sampling efforts, the split sample and the chain-of-custody form will be transported to Heritage 
Environmental Services, LLC laboratory in Indianapolis, Indiana for analysis of VOCs by U.S. 
EPA Test Method 8260, SVOCs by U.S. EPA Test Method 8270, and Total RCRA Metals 
(metals) by U.S. EPA Test Method 6010/7000. 
 

3.3 OXIDANT IDENTIFICATION 
 
Information contained within the referenced documents was used to identify the following 
oxidants that would be applicable to Site COC treatment [U.S. EPA, Huling and Pivetz; 
Regenisis, and U.S. Air Force (USAF)]: 
 
Permanganate Contaminant oxidation by MnO4

- occurs by electron transfer rather than 
through the rapid H2O2 reaction and radical attack characteristic of Fenton 
oxidation.  Presented below is a summary of advantages and 
disadvantages: 

 
  Advantages: 

 Relatively slow reaction rate of MnO4
- in subsurface systems, allowing 

for greater transport distances of MnO4
- during injection delivery in 

medium and high permeability materials. 
 MnO4

- generally persists in the subsurface for months; however, 
persistence varies based on the concentration and volume of oxidant 
injected and from site to site. 

 The long-term persistence of MnO4
- contributes to diffusive transport 

of the oxidant into low-permeability materials, such as silty clay. 
 Sodium permanganate (NaMnO4) is highly soluble (40%; 400 g/L), 

produced and delivered as a solution, and only requires dilution (if 
desired) before injection.  Therefore, precipitation of NaMnO4 is not 
possible.  
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Disadvantages: 
 A wide range of naturally occurring reactants other than the target 

contaminant(s) also react with MnO4
- and impose a background 

oxidant demand.  The background oxidant demand reduces oxidation 
efficiency and is generally greater than the demand imposed by the 
target COCs, which may increase the cost. 

 The accumulation of manganese dioxide [MnO2(solid)] at the NAPL 
interface may interfere with mass transfer, and excessive accumulation 
in porous media may result in permeability reduction. 

 The solubility of potassium permanganate (KMnO4) is temperature-
sensitive.  Typical injection concentrations [2 to 3 grams per liter 
(g/L)] are well below the solubility (6.5 g/L @ 20 ˚C).  However, 
differences in temperature between the KMnO4 solution in the mixing 
tank and in the aquifer could result in precipitation of KMnO4 in the 
aquifer where it is cooler.  Accumulation of un-dissolved KMnO4 
particles in the well, in the sand and gravel pack around the well, and 
in the formation near the well, can cause loss in permeability. 

 In subsurface systems involving significant reaction between MnO4
- 

and high concentrations of organic chemicals, large quantities of 
carbon dioxide (CO2) gas can be produced in the aquifer, resulting in 
CO2 entrapment, and can cause permeability and hydraulic 
conductivity reductions in the aquifer. 

 Hydraulic short circuiting and/or preferential pathways may result in 
the delivery of the oxidant into non-target zones. 

 U.S. EPA has established a secondary maximum contaminant level for 
drinking water for manganese [0.05 milligrams per liter (mg/L)] based 
on color, staining, and taste. 

 Permanganate will not react with benzene, one of the primary Site 
COCs. 
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Persulfate Persulfate salts dissociate in aqueous solutions to form the persulfate anion 
S2O8

2-, which is a strong oxidant that can degrade many environmental 
contaminants.  S2O8

2- can also be catalyzed with various reactants to form 
the sulfate radical (SO4

-), a more powerful oxidant.  Sodium persulfate 
(Na2S2O8) is the most common and feasible form used in ISCO. 

 
Advantages: 
 Persulfate is more stable in the subsurface than H2O2 and O3, and the 

radical intermediate, SO4
-, is more stable than the hydroxide ion (OH), 

suggesting fewer mass transfer and mass transport limitations. 
 Persulfate will react with benzene, while permanganate does not, thus 

allowing this form of oxidant to be used in the remediation of fuel 
spills and benzene, toluene, ethylbenzene, and total xylenes (BTEX)-
contaminated groundwater. 

 Persulfate does not appear to react as readily with soil organic matter 
as permanganate. 

 Low oxidant cost. 
 High solubility. 
 Persulfate can persist in the subsurface for weeks, suggesting that the 

natural oxidant demand for persulfate is low. 
 Persulfate can be injected at high concentrations, can be transported in 

porous media, and will undergo density-driven and diffusive transport 
into low-permeability materials. 

 
Disadvantages: 
 Peer-reviewed literature is limited. 
 Persulfate is less stable than permanganate and will not persist as long 

in subsurface systems. 
 Catalysts are required in the persulfate reaction to produce the more 

powerful sulfate radical. 
 There will likely be difficulties in achieving the optimal mix of 

reagents in the subsurface due to the lack of naturally occurring 
catalyst, and due to the difference in transport behavior of these 
reagents upon injection. 

 Oxidant cost is higher than other oxidants, but may be offset by the 
lack of oxidant demand by non-target aquifer materials.  
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Hydrogen Peroxide/ 
Fentons Fenton’s reagent is a solution of hydrogen peroxide and an iron catalyst 

that is used to oxidize contaminants.  Presented below is a summary of 
advantages and disadvantages (U.S. EPA, Huling and Pivetz): 

 
  Advantages: 

 OH are a powerful non-specific oxidant that will react rapidly with 
many environmental contaminants. 

 Reactions involving H2O2 are rapid, and it generally persists for <12 
hours. 

 Intermediate chemical species [O2, perhydroxyl radical (HO2)] may 
reductively transform contaminants.  Fenton oxidation could address 
complex mixtures of organic compounds. 

 Enhanced natural attenuation may be attributed to O2 gas and heat.  
Oxidized inorganics may also serve as terminal electron acceptors. 

 Low cost of H2O2. 
 
Disadvantages: 
 Excessive H2O2 decomposition via nonproductive reactions. 
 Radical scavenging. 
 Low reactive rate between some target contaminants and OH, O2, 

HO2. 
 pH modification (acidification) is problematic in well buffered 

aquifers. 
 Problematic delivery of H2O2 Fe(II), acid, and stabilizers due to 

reactive transport. 
 Production of O2 (gas) contributes to reductions in permeability.  This 

may reduce the flow of groundwater and injected reagents through the 
targeted contaminant zones.  It also results in sparging which 
contributes to volatilization and redistribution of contaminants. 

 Pneumatic transport of volatiles, NAPL, and contaminated 
groundwater away from the injection point; heavy asphalt, excessive 
pressure. 

 Incomplete oxidation and mobilization of metals. 
 Excessive release of heat and elevated temperatures associated with 

high H2O2 concentrations may damage/melt PVC/plastic wells. 
 Unproven use of stabilizer reagents. 
 Health and safety issues regarding release of volatiles, steam, and 

strong oxidant solutions. 
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Calcium Peroxide/ 
Fentons (USAF) This process uses calcium peroxide (CaO2) powder as a source of H2O2 to 

promote modified Fenton chemistry, which slowly decomposes to release 
oxygen at a “controlled” rate. 

 
Advantages: 
 Imparts the alkalinity and peroxide needed to activate the persulfate. 
 When mixed with water it provides a long-term slow release source of 

hydrogen peroxide and calcium hydroxide.  The hydrogen peroxide 
that is slowly formed decomposes to oxygen and water, providing an 
extended oxygen source for subsequent bioremediation of petroleum 
hydrocarbons (taking up to several weeks to attenuate). 

 The resultant calcium hydroxide (hydrated lime) that is produced 
serves several purposes: 

 It increases the total dissolved ion concentration, which makes 
the solution less likely to leach metals from the soil into the 
groundwater. 

 The calcium from the hydrated lime will precipitate the sulfate 
that is produced during the consumption of the persulfate. 

 Works well with chlorinated VOCs, including chlorobenzene. 
 Among the safest to handle of peroxide compounds.  It represents no 

significant hazards with regards to skin contact, inhalation, or 
ingestion. 

 
Disadvantages: 
 The calcium sulfate (gypsum) precipitation helps to reduce sulfate 

groundwater concentrations, which may impact the secondary drinking 
water standard of 250 parts per million (ppm). 

 It is vigorous and exothermic and can lead to VOC, oxygen (O2) and 
peroxide gas evolution; 

 If high concentrations of contaminants are encountered frothing and 
day lighting can occur; 

 Significantly higher cost that other products. 
 Calcium peroxide does not dissolve in water; therefore, this product 

can be difficult to disperse in the subsurface. 
 The percentage of calcium peroxide is high for use as an activator. 
 An oxidizer; therefore, contact with combustible materials (paper, 

cotton, organics, wood, leather, reducing agents, and other oxidizers) 
should be avoided. 
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Ozone O3 is a gas and a strong oxidant that is sparingly soluble in water and upon 
reaction does not leave a residual other than O2.  The solubility of O3 is 
relatively low and is functionally dependent on temperature and the partial 
pressure of O3 in the gas phase.  Decomposition is much more rapid in the 
aqueous phase than in the gas phase due to the strong catalyzing reaction 
by the OH-. 

 
Advantages: 
 O3 reacts with many, but not all important environmental 

contaminants. 
 In-situ ozonation in the unsaturated zone is favorable relative to the 

saturated zone because: higher concentrations of O3 can be injected, 
O3 is more stable in gas than in water, diffusive transport is greater, 
and higher velocities (mass delivery rates) can be achieved. 

 Co-injection and reaction of H2O2 and O3 can yield OH, a strong, 
nonspecific oxidant. 

 

Disadvantages: 
 The instability of O3 requires that it be generated on site and to be 

injected under pressure.  Under this condition, hydraulic seals and 
other materials used in the remedial equipment must be compatible 
with ozone or they will rapidly deteriorate. 

 O3 has a short retention time in the subsurface because it reacts rapidly 
with a wide range of naturally occurring non-target chemical species 
(reduced minerals, organic matter, etc.), including OH-. 

 O3 has a relatively low solubility in water and is highly vulnerable to 
hydraulic short circuiting as a gas in the unsaturated zone. 

 O3 injected into the saturated zone is poorly/non-uniformly distributed 
and is transported very short distances. 

 Specialized oxidant-resistant materials are likely to be required.  
Enhanced volatilization of contaminants may result from sparging the 
groundwater with O3 (gas) and O2 (gas).  

 Since volatile organics and O3 both represent a threat to human health, 
collection of volatile emissions (off-gases) using a vacuum extraction 
system may be required to minimize potential exposure pathways. 

 O3 does not react at an appreciable rate with some important 
environmental contaminants. 
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RegenOx™: RegenOxTM is a proprietary ISCO process using a solid oxidant complex 
(sodium percarbonate/catalytic formulation) and an activator complex (a 
composition of ferrous salt embedded in a micro-scale catalyst gel). 

 
Advantages: 
 RegenOx™ with its catalytic system has very high activity, capable of 

treating a very broad range of soil and groundwater contaminants 
including both petroleum hydrocarbons and chlorinated solvents. 

 RegenOx™ has significant longevity in the subsurface allowing for 
both the initial contaminant degradation and the continued treatment of 
contaminants desorbing from the matrix. 

 RegenOx™ is less immediately reactive, allowing for wider 
distribution. 

 Unlike permanganate and persulfate, RegenOx™ does not add 
compounds that will potentially have an adverse impact on water 
quality and bioremediation.  Secondary drinking water standards exist 
for sulfate and manganese, and the use of these chemicals to treat 
groundwater jeopardizes the quality of the water after treatment. 

 When developing RegenOx™, a main objective was to employ an 
oxidant within the formulation that would not negatively interfere with 
bioremediation processes that would occur after the oxidation was 
complete.  The RegenOx™ system leaves behind very little residue, 
limited primarily to the innocuous carbonate and bicarbonate ions.  
These residuals do not have a negative effect or interfere with efficient 
natural attenuation or enhanced bioremediation. 

 With regard to shifting the geochemistry of the aquifer and the 
potential to increase the concentration of dissolved heavy metals, 
RegenOx™ generates basic conditions.  Metals mobilization is less 
likely under basic conditions than acidic conditions.  Furthermore, 
mobilized metals are typically stabilized by the geochemical 
conditions of the aquifer. 

 
Disadvantages: 
 Peer-reviewed literature is limited. 
 More complex reaction chemistry than other oxidants, using both a 

solid oxidant complex and an activator complex. 
 There will likely be difficulties in achieving the optimal mix of 

reagents in the subsurface. 
 Oxidant cost is higher than other oxidants. 

 



________________________________________________________________________________________________________ 

Tippecanoe Laboratories Revised Bench-Scale and Pilot-Scale Treatability Study Work Plan 
1650 Lilly Road Eli Lilly & Company 
Lafayette, Tippecanoe County, Indiana June 28, 2012 

31 

3.4 TESTING PROCEDURES 
 
Capture and quantification of contaminant losses from the reactor is necessary to maintain a 
mass balance and to assess treatment performance.  These losses include volatiles, displacement 
of aquifer material, and aqueous solutions.  Recommended monitoring parameters that are a 
direct indicator of oxidative treatment include the target COCs, reaction byproducts, metals, and 
the oxidant.  
 
3.4.1 Oxidants 
 

Based on the information referenced and presented in Section 3.3, the following compounds will 
be evaluated during the Bench-Scale Treatability Study:  

 Iron catalyzed sodium persulfate 
 Calcium peroxide catalyzed sodium persulfate 
 Iron catalyzed calcium peroxide 
 RegenOx™ 

 
 

Testing 
 
Once the samples are received at the bench-scale testing contractor, the following activities will 
be performed: 
 

 Homogenize the soil by mixing gently, avoid vigorous mixing that may grind the 
particles, release VOCs, or alter the soil properties. 

 Measure the pH of the soil mixture. 
 From each of the test zones (as previously defined), 12 1-liter jars per sample interval 

will be prepared with a combination of soil and groundwater from the Site.  Based on 
existing information, each jar is anticipated to be prepared with approximately 500 grams 
of soil and groundwater to fill the 1-liter jar.  The 500 grams of soil to be placed into each 
of the 12 jars will be selected to be representative of the entire sampling interval, such 
that each 500-gram sample of soil will be similar to the other 500-gram samples (i.e., 
based on the percentage of sand, silt, clay, and gravel), based on visual observations of 
grain size and other soil properties observed in the laboratory.  Preparation of the jars in 
this manner will allow the soil within each jar to be comparable to other jars and 
representative of field conditions. 

 For each set of samples one test jar will be prepared and used as a control. 
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 The jars will be maintained in a dark environment at a temperature equivalent to the 
media’s natural environment and allowed to equilibrate for 2 to 3 days. 

 For each test, 50 milliliters (ml) of groundwater will be extracted from each jar prepared 
with soil from the same interval and replaced with 50 ml of 10% oxidant solution in each 
jar.  The 10% oxidant solution was proposed based on experience with the proposed 
oxidants.  Solutions with greater concentrations of oxidant tend to result in high reaction 
rates that cannot be safely handled in the laboratory, and solutions with lower 
concentrations of oxidant result in lower reaction rates that can be difficult to measure in 
the laboratory, or that are difficult to distinguish from other mechanisms, such as 
desorption.   

 For the control samples, 50 ml of groundwater will be extracted from the jars prepared 
with soil from the same interval and replaced with 50 ml of groundwater.  Historically, 
some volatilization or some desorption from the soil will cause the post-treatment sample 
results to be somewhat lower or higher than the pre-treatment sample.  This change is 
assumed to be a function of the testing process and a correction is applied to all of the 
treatment samples. 

 The extracted water from each jar will be managed as follows: 
o Extracted water from each of the containers will be combined and placed into 

analyte specific laboratory provided sample containers. 
o Containers will be forwarded to Heritage Environmental Services, LLC laboratory 

in Indianapolis, Indiana for analysis of: 
 Main Plant Source Area - VOCs by U.S. EPA Test Method 8260, SVOCs 

by U.S. EPA Test Method 8270 (Low Level), and metals by U.S. EPA 
Test Method 6010/7000/7000. 

 1855 Source Area – VOCs by U.S. EPA Test Method 8260, SVOCs by 
U.S. EPA Test Method 8270 (Low Level), and metals by U.S. EPA Test 
Method 6010/7000/7000. 

 1831 Floodplain Source Area - VOCs by U.S. EPA Test Method 8260, 
SVOCs by U.S. EPA Test Method 8270 (Low Level), and metals by U.S. 
EPA Test Method 6010/7000/7000. 

Note: Tentatively Identified Compound (TIC) analysis will be performed on 
VOCs and SVOCS, if the sample volume is adequate to perform this 
analysis.  This analysis will be performed to identify potential breakdown 
products. 

 Each test jar will be agitated for approximately 60 seconds and maintained under the 
following conditions:   

o Maintained at a temperature consistent with the media’s natural environment; 
o Maintained in a dark setting; and, 
o Maintained in a sealed container. 

This material will then be allowed to remain in these conditions for a period of 
approximately 30 days to allow for the chemical oxidation process to reach its 
conclusion.  At that point, the water will be extracted from the test vessels and submitted 
for analysis, as defined above. 



________________________________________________________________________________________________________ 

Tippecanoe Laboratories Revised Bench-Scale and Pilot-Scale Treatability Study Work Plan 
1650 Lilly Road Eli Lilly & Company 
Lafayette, Tippecanoe County, Indiana June 28, 2012 

33 

 After completion of sample collection, the testing process will be continued to obtain 
additional bench-scale treatability testing data.  However, the decision to submit 
additional samples for laboratory analysis will be based on the subsequent sample results.  
The goal is to allow the bench-scale treatability testing to proceed until completion of the 
chemical reaction. 

 Concentrations associated with all three phases (solid, liquid, and vapor) will be 
measured both before the addition of the oxidant and after the test in completed.  In 
addition, testing for COD, BOD, DO, CO2, nitrates and sulfates will be performed at the 
conclusion of the bench-scale treatability testing to estimate the on-going biodegradation 
potential. 

 A mass balance analysis will be conducted based on the measured concentrations prior to 
initiation of oxidant introduction and at the conclusion of oxidant testing. 

 
 
In addition to the above bench-scale testing, a portion of the collected soil samples will be 
analyzed for total oxidant demand (TOD), which will be used to evaluate oxidant loading to be 
used during the Pilot-Scale Treatability Study. 
 

3.5 BENCH-SCALE TREATABILITY STUDY RESULTS 
 
After the Bench-Scale Treatability Study is completed, the results will be summarized in a 
technical memorandum and submitted to U.S. EPA.  The results of the Bench-Scale Treatability 
Study will be utilized in designing the following specific aspects of the Pilot-Scale Treatability 
Study for each source area: 
 

 Selection of one specific chemical oxidant for the pilot-scale study, using a model that 
incorporates the following criteria to evaluate the bench-scale results: 

o Reduction of primary COC concentrations; 
o Potential for negative effects (e.g., metals mobilization, daughter product 

generation); 
o Impact of oxidant on future treatment, such as bioenhancement and MNA; and, 
o Oxidant costs. 

 Identification of the chemical oxidant injection dosage (concentration, rate, and volume). 
 The potential for metals mobilization. 
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 The bioenhancement chemical and its proposed pilot-scale dosage, which will be refined 
based on the bench-scale testing results.  Design factors to be considered in selection and 
dosing of the bioenhancement chemical include: 

o Effectiveness in reducing primary COC concentrations based on a literature 
search and relevant experience; 

o Anticipated COC concentrations remaining after the ISCO phase of Pilot-Scale 
Test, based on Bench-Scale results; 

o Experience with various ISCO/bioenhancement chemical combinations 
(compatibility); 

o Impact of selected oxidant on bioenhancement and MNA; and, 
o Bioenhancement chemical costs. 
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4.0  PILOT-SCALE TREATABILITY STUDY 
 
Upon completing the Bench-Scale Treatability Study and prior to full-scale implementation, a 
Pilot-Scale Treatability Study will be performed.  The Pilot-Scale Treatability Study will include 
both the chemical oxidant selected following the Bench-Scale Treatability Study and a 
bioenhancement chemical.  Any recommended modifications to the proposed Pilot-Scale 
Treatability Study presented below, based on the results of the Bench-Scale Treatability Study, 
will be included within the technical memorandum for the Bench-Scale Treatability Study.  Also, 
a brief letter report will be submitted following the ISCO phase of the Pilot-Scale Test but before 
the bioenhancement phase of the Pilot-Scale Test in order to incorporate information learned 
during the ISCO phase into the bioenhancement phase.  
 
The objectives of the Pilot-Scale Treatability Study are to determine COC destruction efficiency, 
the timeframe for treatment, density of application and resultant treatment zone size, and the 
viability of the ISCO/enhanced bioremediation approach to achieve the treatment goal of 
providing additional assurance that EPC will not be exceeded at POC wells in the future. 
 
COC destruction efficiency will be evaluated as a measure of how well the treatment area is able 
to effectively remove primary COC concentrations from the aqueous phase.  In addition, 
concentration vs. time plots (combined with the concentration vs. distance plots) will help 
develop treatment timeframes. 
 
4.1 PILOT-SCALE PROGRAM 
 
The Pilot-Scale Treatability Study will focus on a portion of the source area, which is located 
hydraulically up-gradient of the center of the source area, thereby minimizing the potential that 
the treated area will become impaired after completion of the Pilot-Scale Treatability Study and 
prior to full-scale implementation.  Presented below are the areas proposed for each of the three 
source areas. 
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4.1.1	 Main	Plant	Source	Area	

 
The Pilot-Scale Treatability Study for this source area will consist of the injection of the selected 
chemical oxidant into three injection wells shown in green on Figure 11 (one located east of 
1818, one located southeast of 1908, and one located between 1908 and 1814) and operation of 
one groundwater extraction well (1880) shown in blue on Figure 11. 
 

 

Figure 11 – Main Plant Source Area Pilot-Scale Locations 

 
Bioenhancement chemical injection will utilize the same three pilot injection wells, and will be 
scheduled approximately twelve weeks following the completion of chemical oxidant injection.  
Groundwater extraction well 1880 will be operated during and following the bioenhancement 
chemical injection for the same length of time as it operates following the chemical oxidant 
injection pilot program (i.e., anticipating similar travel times for distribution). 
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Performance monitoring during the Pilot-Scale Treatability Study will include monitor wells 
1818, 1908, 1814, 1808, and 1880 (after operation of this well ceases).  Data gathered during 
performance of this monitoring will be used to confirm the quantity of bioenhancement chemical 
to be injected, which will be provided in the brief letter report. 
 
Table 1 provides information regarding distance from the pilot injection wells and estimated 
travel times of oxidant solution to the five monitor wells.  These estimations of groundwater 
travel times use simplified groundwater flow assumptions (see Attachment 2).  A volumetric 
calculation was made to calculate the chemical radius of influence during injection, and then 
non-pumping flow was estimated using the Darcy flow equation: 
 
 v = K*i/n, where 
  v = seepage velocity 
  K = hydraulic conductivity 
  I = hydraulic gradient 
  n = porosity 
 
The effect of pumping from well 1880 at a rate of one gallon per minute was estimated using 
Neuman type curve analysis. 
 
Since the treatment area is located across the Unit I groundwater divide, and pumping well 1880 
will be turned on five days prior to the start of the injection events, it is anticipated that injected 
fluid will reach each of the five monitor wells. 
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Table 1 – Travel Times to Monitor Wells, Main Plant Source Area 

Monitor Well Distance From Nearest Injection 
Point To Monitor Well, Feet 

Travel Time To Monitor Well, 
Days 

1880 (pumping) 50 1.7 
1908 50 19 
1818 50 19 
1814 65 25 
1808 100 39 

Assumptions: 
o Hydraulic Conductivity = 0.06 ft/min (Harza, 1989. Phase E Site Assessment Report) 
o Porosity = 0.30 (Fetter, 1988. Applied Hydrogeology) 
o Specific Yield of Aquifer = 0.25 (Fetter, 1988. Applied Hydrogeology) 
o Saturated Thickness = 18 feet (CMS Report conceptual design) 
o Volume Injected = 2,800 gallons (including 50 gallon flush of clean water) 
o Injection Rate = 5 gpm (CMS Report conceptual design) 
o Chemical Radius of Influence at end of injection period = 4.7 feet (calculated) 
o Static Hydraulic Gradient = 0.009 ft/ft (Based on Q2 2010 potentiometric map, CMS Report) 
o 1880 Pumping Rate = 1 gpm 
o 1880 Radius of Influence (at 5 days) = 216 feet (calculated) 
o Used Neuman type curve analysis to account for pumping conditions. 

 
 
4.1.2	 1855	Source	Area	

 
The Pilot-Scale Treatability Study for this source area will consist of the injection of the selected 
chemical oxidant into three pilot injection wells installed during the sampling for the Bench-
Scale Treatability Study and located along the central portion of the eastern most line of injection 
wells, east of 2011, shown in green on Figure 12. 
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Figure 12 – 1855 Source Area Pilot-Scale Locations 

 
Bioenhancement chemical injection will utilize the same three pilot injection wells, and will be 
scheduled approximately twelve weeks following the completion of chemical oxidant injection. 
 
Performance monitoring will include monitor well 2011, and two new monitor wells, located 
approximately 30 feet (NMW-1) and 60 feet (NMW-2) down-gradient of the pilot injection 
wells, as shown on Figure 12.  Data gathered during performance of this monitoring will be used 
to confirm the quantity of bioenhancement chemical to be injected, which will be provided in the 
brief letter report. 
 
Table 2 provides information regarding distance from the pilot injection wells and estimated 
travel times of oxidant solution to the three monitor wells.  These estimations of groundwater 
travel time use simplified groundwater flow assumptions (see Attachment 2).  A volumetric 
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calculation was made to calculate the chemical radius of influence during injection, and then 
non-pumping flow was estimated using the Darcy flow equation: 
 
 v = K*i/n, where 
  v = seepage velocity 
  K = hydraulic conductivity 
  I = hydraulic gradient 
  n = porosity 
 
Since the monitor wells are located immediately down-gradient of the injection wells, it is 
anticipated that injected fluid will reach each of the three monitor wells. 
 

Table 2 – Travel Times to Monitor Wells, 1855 Source Area 

Monitor Well Distance From Nearest Injection 
Point To Monitor Well, Feet 

Travel Time To Monitor Well, 
Days 

2011 5 0.04 
New Monitor Well – 1 30 25 
New Monitor Well – 2 60 56 

Assumptions: 
o Hydraulic Conductivity = 0.06 ft/min (Harza, 1989. Phase E Site Assessment Report) 
o Porosity = 0.30 (Fetter, 1988. Applied Hydrogeology) 
o Saturated Thickness = 1.5 feet (CMS Report conceptual design) 
o Volume Injected = 260 gallons (including 10 gallon flush of clean water) 
o Injection Rate = 5 gpm (CMS Report conceptual design) 
o Chemical Radius of Influence at end of injection period = 5.0 feet (calculated) 
o Static Hydraulic Gradient = 0.003 ft/ft (Based on Q2 2010 potentiometric map, CMS Report) 
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4.1.3	 1831	Floodplain	Source	Area	

 
Based on the anticipated footprint of the treatment area (approximately 50 feet by 100 feet), the 
proposed Pilot-Scale Treatability Study will encompass the entire area of the proposed full-scale 
treatment area.  The Pilot-Scale Treatability Study for this source area will consist of the 
injection of the selected chemical oxidant into 14 pilot injection wells, shown in blue on Figure 
13. 
 
Bioenhancement chemical injection will utilize the five southern-most (up-gradient) pilot 
injection wells, and will be scheduled approximately twelve weeks following the completion of 
chemical oxidant injection. 
 
Performance monitoring will include monitor wells 1831, 1833, 1834, 1832, and 1876.  Data 
gathered during performance of this monitoring will be used to confirm the quantity of 
bioenhancement chemical to be injected, which will be provided in the brief letter report. 
 

 

Figure 13 – Floodplain – 1831 Source Area Pilot-Scale Locations 

LEGEND 
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Table 3 provides information regarding distance from the pilot injection wells and estimated 
travel times of oxidant solution to the five monitor wells.  These estimations of groundwater 
travel times use simplified water flow assumptions (see Attachment 2).  A volumetric calculation 
was made to calculate the chemical radius of influence during injection, and then non-pumping 
flow was estimated using the Darcy flow equation: 
 
 v = K*i/n, where 
  v = seepage velocity 
  K = hydraulic conductivity 
  I = hydraulic gradient 
  n = porosity 
 
Since monitor wells 1832 and 1876 are located generally hydraulically up-gradient of the 
injection wells, it is likely that injected fluid will not reach these two monitor wells.  However, 
since the groundwater flow direction and gradient in the floodplain area is variable and 
dependent upon flood stage of the Wabash River, these two wells will be monitored to see if any 
response is observed. 
 

Table 3 – Travel Times to Monitor Wells, 1831 Floodplain Source Area 

Monitor Well Distance From Nearest Injection 
Point To Monitor Well, Feet 

Travel Time To Monitor Well, 
Days 

1831 10 5 
1834 50 29 
1833 100 58 
1832 100 ------ 
1876 120 ------ 

Assumptions: 
o Hydraulic Conductivity = 0.008 ft/min (Harza, 1989. Phase E Site Assessment Report) 
o Porosity = 0.35 (Fetter, 1988. Applied Hydrogeology) 
o Saturated Thickness = 20 feet (CMS Report conceptual design) 
o Volume Injected = 300 gallons (including 50 gallon flush of clean water) 
o Injection Rate = 5 gpm (CMS Report conceptual design) 
o Chemical Radius of Influence at end of injection period = 1.4 feet (calculated) 
o Static Hydraulic Gradient = 0.05 ft/ft (Based on Q2 2010 potentiometric map, CMS Report) 
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4.2 PERMITTING 
 
Wells for the injection of chemical oxidants may be considered Class V injection wells as per the 
federal Underground Injection Control (UIC) Program, which falls under the federal Safe 
Drinking Water Act (SDWA).  Prior to performing the Pilot-Scale Treatability Study, Lilly will 
contact both IDEM and U.S. EPA and confirm whether injection of chemical oxidants would 
require a permit.  If required, a permit application form will be completed and submitted to the 
IDEM/U.S. EPA UIC Program. 
 

4.3 INJECTION WELL/POINT INSTALLATION 
 
4.3.1	 Main	Plant	Source	Area	Injection	Well	Installation	

 
To allow for selection of the oxidant injection zone, the depth to groundwater, saturated soil 
lithology, well screened intervals, and primary COC concentrations for monitor wells located 
within the footprint of the proposed treatment area must be understood.  Table 4 presents a 
summary of this information, and Figures 14 and 15 present cross-sections of the main plant 
treatment area.  The orientation of the cross-sections are presented on Figure 11.  Soil boring 
logs for existing monitor wells are included in Attachment 1. 
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Table 4 - Main Plant Source Area Data Summary 

 
 
   

Dapth to Dapth Scraan Depth 

Water Interval Interval Discrete Benzene CB pCBT TIIF n,n-DEA 

Sampling 

Well ID !feet bgs) !feet bgs) Lithology (feet bgs) Interval jug/L) jug/LI jug/L) (ug/LI (ug/L) 

1809 61 50 - 70 Sand, F. - C, with Gravel 
70 -75 Clay 74-94 74-94 4,367.60 356.23 0.08 17,491.23 19,905.24 

75+ ??? 
1814 61 54-67 Sand, Fine with Gravel 55 -67 61 - 90 1,506.85 116.60 0.29 176.81 14,015.58 

67 - 87 Clay 80-90 
87 -88 sand and Gravel 
88-90 Sandy Clay 

90 Clay 

1815 64 43 - 68.5 Sand, Gra ve lly 66 - 96 66 - 96 17,019.16 372.21 0.06 242,640.43 12,636.53 
66 - 69 5,338.72 488.30 O.Q7 28,208.93 11,545.70 

68.5 - 70.5 Sil ty Sand and Clay 

70.S - 78 Silty Clay and Silt 
78-96 Silty Sand and Sand 78-81 8,867.50 456.78 0.05 48,921.13 11,796.17 

93-96 37,358.93 88.72 <2.0 928,397.05 5,802.16 
96-98 Silty Clay 

1818 63 45 -66 Sand, Fine ro Coarse 44.5 - 64.5 63 - 84.5 225.04 445 .20 0.38 3.47 6,888.54 
66-78 Sandy Clay 74.5 - 84.5 75 - 78 69.52 539.26 0.43 <0.73 5,554.78 
78 - 98 Clay 

1819 61 61 - 82 Gravelly Sand 54 - 89 61 - 89 6.05 45.41 <0.02 <0.73 9,696.16 
61-64 16.01 827.00 0.34 <0.73 13,714.90 
70 - 73 7.70 333.05 0.14 <0.73 7,076.3 1 

79-82 4.61 98.74 0.06 <0.73 2,923.62 
82-94 Silty Sand 
94 -98 Clay 

1880 64 61.5 - 66 Sandy Clay Loam 63 -68 63-68 1,301.10 48.21 0.70 891.71 70,677.24 
66 - 68 Sand with Gravel 

68 Clay 
1908 62 No Log 67-72 67- 72 0.22 7.79 1.18 ND ND 

In terval Samples • Collected June - July 2009 
Discre te Samples - Collected Q3 2009 
Screened inte rvals only present screen tha t extends across a saturated interval. Screened intervals in the vadose zone are not presented. 
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Based on the preliminary ISCO approach and the area-specific information summarized above, a 
total of three injection wells will be installed for the Pilot-Scale Treatability Study.  One of these 
injection wells will have already been installed during sampling for the Bench-Scale Treatability 
Study. 

 

 
 

   
 

Figure 14 – Main Plant Source Area Cross Section A-A’ 
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Figure 15 – Main Plant Source Area Cross Section B-B’   
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4.3.1.1 Utility Clearance 
 
Prior to initiation of subsurface field activities, a site reconnaissance will be completed to stake 
and clear the proposed investigation locations.  After location staking, Evonik will be contacted 
to identify subsurface utilities located in investigation area. 
 
4.3.1.2 Soil Boring/Injection Well Installation 
 
Soil borings required for injection well installation will be advanced with a truck-mounted, 
hollow-stem auger drilling rig or sonic rig.  Soil samples will be collected continuously from five 
feet above the water table to the total depth of the soil boring, estimated to range between 55 and 
90 feet bgs. 
 
Once the soil samples are aboveground, a field representative will describe the soils according to 
the USCS, equivalent to ASTM D2488.  In addition, a portion of each soil sample will be placed 
into individual Ziploc bags and the headspace gas will be monitored with a PID.  This field 
screening technique, along with visual and olfactory observations of the soil, will be utilized to 
select two soil samples from each location for chemical analyses from the saturated interval.  
Documented observations of the soil samples will consist of sample depth, lithology, color, 
structure, staining, degree of sample saturation, and the presence or absence of hydrocarbon 
odors.  An Indiana LPG will sign off on the geologic boring logs. 
 
After reaching the soil boring target depth, the inner rod of the augers will be removed and well 
completion procedures will commence.  The injection wells will be constructed by installing 
screen across the entire Unit I saturated interval, based on historic data and field observations.  
Wells will be completed with 0.040-inch slotted, 2-inch diameter, Schedule 40, flush threaded 
PVC screen; and 2-inch diameter, Schedule 40, flush threaded PVC casing to extend the well to 
ground surface. 
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Upon completion of well casing and screen installation, filter pack will be placed within the 
annular space between the injection well casing and screen and the hollow-stem augers to a 
height of approximately two feet above the screened interval.  Concurrent with filter pack 
installation, the augers will be removed.  This completion procedure will ensure that filter pack 
will be appropriately placed in the well completion.  Thereafter, approximately two feet of 
granular bentonite will be installed above the filter pack and a cement/bentonite grout will be 
installed from the bentonite seal to the base of the locking-cap assembly.  The injection well will 
then be completed within flush-mounted well completions, slightly elevated from the 
surrounding paved surfaces.  
 
The following information will be entered into the well construction log: 
 

 Project name; 
 Project location; 
 Drilling subcontractor; 
 Field representative; 
 Well identification; 
 Date installed; 
 Completion materials and corresponding depths (bgs); 
 Top-of-casing and ground level elevations; and, 
 Surface completion. 

 
After the cement and concrete are allowed to cure for approximately 24 hours, well development 
activities will commence.  Development activities will continue until developed water is 
relatively free of suspended sediment and field pH, specific conductance, and temperature 
measurements are equilibrated.  Upon well completion, an Indiana-licensed public land surveyor 
will be retained to establish top-of-casing elevation for the newly installed wells. 
 
Following completion of the Pilot-Scale Treatability Study, pilot injection wells will be 
considered for plugging in accordance with 312 IAC 13-10-2.  A final recommendation as to 
whether the injection wells will be plugged will be made in the Final Treatability Study Report. 
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4.3.1.3 Analytical Laboratory Testing 
 
Soil samples will be placed into laboratory provided sample containers and labeled with the 
following information: location, ID number, sample container, depth (soil), date, time, and 
sampling personnel.  This information will also be entered on a chain-of-custody form.  Soil 
samples will be placed into a cooler and chilled to a temperature of approximately 4oC for 
shipment to a Heritage Environmental Services, LLC laboratory in Indianapolis, Indiana for 
analysis of VOCs by U.S. EPA Test Method 8260, SVOCs by U.S. EPA Test Method 8270, and 
metals by U.S. EPA Test Method 6010/7000. 
 
4.3.1.4 Decontamination and Field Derived Waste Disposal 
 
Drilling and sampling equipment will be decontaminated prior to the initiation of soil 
boring/well installation activities.  Decontamination fluids and personal protective equipment 
generated during the field investigation will be stored on-site in drums and properly disposed at 
the completion of field activities and receipt of analytical results. 
 

4.3.2	 1855	Source	Area	Injection	Well	Installation	

 
To allow for selection of the oxidant injection zone, the depth to groundwater, saturated soil 
lithology, well screened intervals, and primary COC concentrations for monitor wells located 
within the footprint of the proposed treatment area must be understood.  Table 5 presents a 
summary of this information, and Figure 16 presents a cross-section of the 1855 treatment area.  
The orientation of the cross-section is presented on Figure 12.  Soil boring logs for existing 
monitor wells are included in Attachment 1. 
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Table 5 – 1855 Source Area Data Summary 

 
 
 

 

Figure 16 – 1855 Source Area Cross Section C-C’ 

   

Dept h to Depth Screen Depth 

Water Interval Interval Discrete Benzene CB pCBT THF n,n-DEA 

Sampl ing 

Well ID (feet bgs) (feet bgs) Lithology (feet bgs) Interval (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 
1837 65 4-66 Sand and Gravel 63-68 65-68 ND ND 410.25 ND ND 

66-70 Clayey Till 

1838 65 63 - 72.S Sand, Med - C. 

72.5 - 83 Sand, C. - Sm. Gravel 78-83 78-83 ND 0.78 0.2 1 ND 1.87 

83 -90 Sand, Fine 

1855 69.5 63.5 - 69 Sand, Med -C. w/Gravel 67.5 - 72.5 69.5 - 72.5 ND ND 114.44 ND ND 

69 - 75.5 Clay 

2010 NM No Log 63-68 63-68 NM NM 30 NM NM 

2011 NM No Log 68-73 68-73 NM NM 500 NM NM 

2012 NM No Log 67-72 67-72 NM NM 52 NM NM 

2013 NM No Log 65-70 65-70 NM NM 8.9 NM NM 

2014 NM No Log 67-72 67-72 NM NM 360 NM NM 

Interval Samples - Collected 04 2009 

Screened intervals on ly present screen that extends across a saturated interval. Screened intervals in the va dose zone are not presented. 
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Based on the preliminary ISCO approach and the area-specific information summarized above, a 
total of three injection wells and two new monitor wells will be utilized for the Pilot-Scale 
Treatability Study.  All five of these wells would have been installed during sampling for the 
Bench-Scale Treatability Study. 
 
Following completion of the Pilot-Scale Treatability Study, pilot injection wells will be 
considered for plugging in accordance with 312 IAC 13-10-2.  A final recommendation as to 
whether the injection wells will be plugged will be made in the Final Treatability Study Report. 
 

4.3.3	 1831	Floodplain	Source	Area	

 
To allow for selection of the oxidant injection zone, the depth to groundwater, saturated soil 
lithology, well screened intervals, and primary COC concentrations for monitor wells located 
within the footprint of the proposed treatment area must be understood.  Table 6 presents a 
summary of this information, and Figures 17 and 18 present cross-sections of the floodplain 
treatment area.  The orientation of the cross-sections is presented on Figure 13.  Soil boring logs 
for existing monitor wells are included in Attachment 1. 

 

Table 6 – 1831 Floodplain Source Area Data Summary 

 
 
 
  

Depth to Depth Screen Depth 

Water Interval Interval Discrete Benzene CB pCBT THF n,n-DEA 

Sampling 

Well ID (foot bgs) (feet bgs) Lithology (foot bgs) Interval (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 

1831 10.75 9-11 Clayey Sand, F-M 

11-24 Silty Clay 

24 -27 Silty Sand, F-C 23-28 23-28 697.64 201.66 0.16 2,422.80 ND 
27 -30 Silty Sand, F 

1832 12.22 10.5- 15 Silty Sand, F-C 13-18 13-18 5.54 184.38 4.16 ND 5.91 
15 -22 Silty Clay 

1833 5.44 0-9 Silty Clay 
9-11 Clayey Silt 

11-18.5 Sand and Gravel, M-C 13-18 13-18 ND ND 0.10 ND ND 
1834 9.98 4 - 21.5 Silty Clay 

21.5-30 Sand, M-C 22.5-27.5 22.5-27.5 0.31 14.59 ND ND 0.34 
1876 12.9 12.3 - 18 Silty Sand, F-C 13-18 13-18 2.81 4.73 ND ND 43.23 

18 - 21 Sand 
Interval Samples - Collected Q3 2009 
Screened interva ls only present screen that extends across a saturated inte rva l. Screened intervals in the vadose zone are not presented. 
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Figure 17 – 1831 Floodplain Source Area Cross Section D-D’ 
 
 

 
Figure 18 – 1831 Floodplain Source Area Cross Section E-E’ 
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Based on the preliminary ISCO approach and the area-specific information summarized above, a 
total of 14 pilot injection wells will be installed for the Pilot-Scale Treatability Study. 
 
4.3.3.1 Utility Clearance 
 
Prior to initiation of subsurface field activities, a site reconnaissance will be completed to stake 
and clear the proposed investigation locations.  After location staking, Evonik will be contacted 
to identify subsurface utilities located in investigation area. 
 
4.3.3.2 Soil Boring/Monitor Well Installation 
 
Soil borings required for injection well installation will be advanced with direct-push 
technology, a truck-mounted, hollow-stem auger drilling rig or sonic rig.  Soil samples will be 
collected continuously from the ground surface to the total depth of the soil probe, estimated to 
be a maximum depth of 30 feet bgs. 
 
Once the soil samples are aboveground, a field representative will describe the soils according to 
the USCS, equivalent to ASTM D2488.  In addition, a portion of each soil sample will be placed 
into individual Ziploc bags and the headspace gas will be monitored with a PID.  This field 
screening technique, along with visual and olfactory observations of the soil, will be utilized to 
select soil samples for chemical analyses from the saturated interval.  It is anticipated that three 
soil samples (i.e., 10-11, 17-18, and 25-26 feet bgs) will be collected from three soil probes 
advanced to the north, hydraulically down-gradient of monitor well 1831.  Documented 
observations of the soil samples will consist of sample depth, lithology, color, structure, staining, 
degree of sample saturation, and the presence or absence of hydrocarbon odors.  An Indiana LPG 
will sign off on the geologic boring logs. 
 
After reaching the soil boring target depth of 30 feet bgs, injection wells will be constructed by 
installing 20 feet of 2-inch diameter, Schedule 40, flush threaded PVC screen; and 2-inch 
diameter, Schedule 40, flush threaded PVC casing to extend the well to ground surface.  Actual 
depth intervals may vary based on field conditions observed at the time of well installation.  
 
Upon completion of well casing and screen installation, filter pack will be placed within the 
annular space between the injection well casing and screen and the hollow-stem augers to a 
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height of approximately two feet above the screened interval.  Thereafter, approximately two feet 
of granular bentonite will be installed above the filter pack and a cement/bentonite grout will be 
installed from the bentonite seal to the base of the locking-cap assembly.  The injection well will 
then be completed within flush-mounted well completions, slightly elevated from the 
surrounding ground surface.  
 
The following information will be entered into the injection well construction log: 
 

 Project name; 
 Project location; 
 Drilling subcontractor; 
 Field representative; 
 Well identification; 
 Date installed; 
 Completion materials and corresponding depths (bgs); 
 Top-of-casing and ground level elevations; and, 
 Surface completion. 

 
After the cement and concrete are allowed to cure for approximately 24 hours, well development 
activities will commence.  Development activities will continue until developed water is 
relatively free of suspended sediment and field pH, specific conductance, and temperature 
measurements are equilibrated.  Upon well completion, an Indiana-licensed public land surveyor 
will be retained to establish top-of-casing elevation for the newly installed wells. 
 
Following completion of the Pilot-Scale Treatability Study, pilot injection wells will be 
considered for plugging in accordance with 312 IAC 13-10-2.  A final recommendation as to 
whether the injection wells will be plugged will be made in the Final Treatability Study Report. 
 
4.3.3.3 Analytical Laboratory Testing 
 
A portion of soil from each sample interval will be placed into laboratory provided sample 
containers and labeled with the following information: location, ID number, container number, 
depth (soil), date, time, and sampling personnel.  This information will also be entered on a 
chain-of-custody form.  Soil samples will be placed into a cooler and chilled to a temperature of 
approximately 4oC for shipment to a Heritage Environmental Services, LLC laboratory in 
Indianapolis, Indiana for analysis of VOCs by U.S. EPA Test Method 8260, SVOCs by U.S. 
EPA Test Method 8270, and metals by U.S. EPA Test Method 6010/7000. 
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4.3.3.4 Decontamination and Field Derived Waste Disposal 
 
Drilling and sampling equipment will be decontaminated prior to the initiation of soil 
boring/well installation activities.  Decontamination fluids and personal protective equipment 
generated during the field investigation will be stored on-site in drums and properly disposed at 
the completion of field activities and receipt of analytical results. 
 
4.4 APPLICATION METHOD, DOSAGE, AND MONITORING 
 
4.4.1	 Application	Method	

 
The application method chosen for the Pilot-Scale Treatability Study is based on known 
subsurface conditions and vendor recommendations.  The bioenhancement injection program 
will be conducted approximately twelve weeks after the completion of the oxidant injection 
program within each of the three source areas.  Confirmation of the effectiveness of the oxidant 
and bioenhancement injection programs will be verified during injection and following the Pilot-
Scale Treatability Study. 
 
4.4.1.1 Main Plant Source Area 
 
Application of oxidant will occur through the simultaneous injection across the entire screened 
interval for the three injection wells, matching the vertical saturated thickness of the water-
bearing unit.  Equipment used for performance of this activity will include the following: 
 

 Mixing tanks (i.e., oxidant and bioenhancement chemical) 
 Injection pump rated for 5 gallons per minute (gpm) @ 200 pounds per square inch (psi) 
 Injection hosing and a pressure relief valve with a bypass to a “blow-down” tank 
 Hosing between mixing tank/drum and pump 
 Pressure gauges 
 Power drill paint stirrer (3-inch diameter or smaller propeller tip) 
 Plastic bucket lid puller tool/opener tool 
 5-amp sump pump (such as Little Giant) and hose 
 Access to water or mobile water storage tank 
 Access to electricity or electrical generator 

 



________________________________________________________________________________________________________ 

Tippecanoe Laboratories Revised Bench-Scale and Pilot-Scale Treatability Study Work Plan 
1650 Lilly Road Eli Lilly & Company 
Lafayette, Tippecanoe County, Indiana June 28, 2012 

56 

4.4.1.2 1855 Source Area 
 
Application of oxidant will occur through the simultaneous injection across the entire screened 
interval for the three injection wells, matching the vertical saturated thickness of the water-
bearing unit.  Equipment used for performance of this activity will include the following: 
 

 Mixing tanks (i.e., oxidant and bioenhancement chemical) 
 Injection pump rated for 5 gpm @ 200 psi 
 Injection hosing and a pressure relief valve with a bypass to a “blow-down” tank 
 Hosing between mixing tank/drum and pump 
 Pressure gauges 
 Power drill paint stirrer (3-inch diameter or smaller propeller tip) 
 Plastic bucket lid puller tool/opener tool 
 5-amp sump pump (such as Little Giant ) and hose 
 Access to water or mobile water storage tank 
 Access to electricity or electrical generator 

 

4.4.1.3 1831 Floodplain Source Area 
 
Application of oxidant will occur through the simultaneous injection across the entire screened 
interval for five, then four, then five injection wells, matching the vertical saturated thickness of 
the water-bearing unit.  Equipment used for performance of this activity will include the 
following: 
 

 Mixing tanks (i.e., oxidant and bioenhancement chemical) 
 Injection Pump rated for 5 gpm @ 200 psi 
 Injection hosing and a pressure relief valve with a bypass to a “blow-down” tank 
 Hosing between mixing tank/drum and pump 
 Pressure gauges 
 Power drill paint stirrer (3-inch diameter or smaller propeller tip) 
 Plastic bucket lid puller tool/opener tool 
 5-amp sump pump (such as Little Giant ) and hose 
 Access to water or mobile water storage tank 
 Access to electricity or electrical generator 
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4.4.2 Application Dosage 
 
A proposed Pilot-Scale application dosage for the chemical oxidant in each source area will be 
determined following the Bench-Scale Test, and proposed in the Technical Memorandum.  This 
dosage will be determined based upon expected field conditions, COC concentrations within 
each Pilot Area, and the results of the Bench-Scale Test. 

 
However, injection rates will have to be determined in the field during the Pilot-Scale Test at 
each location.  Until that time, the ability to inject proposed volumes of material into the 
treatment zones will not be known. 
 
Similar injection rates will likely be assumed for the bioenhancement product injection as what 
are achieved during the ISCO phase of the Pilot-Scale Test.  
 
Data collected during both phases of the Pilot-Scale Test will be used to refine the dosages and 
injection rates to be used during the full-scale implementation.  
 
4.4.2.1 Main Plant Source Area 
 
Table 7 presents a summary of the information required to develop applicable application rates 
for the Main Plant Source Area.  Information obtained from the Bench-Scale Treatability Study 
will be used to identify the oxidant and to estimate the quantity of oxidant and injection rate. 
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Table 7 - Main Plant Source Area Application Rate 
Area of Treatment 15,000 square feet 
Treatment Thickness 18 feet 
Volume of Area 10,000 cubic yards 
Estimated COC Mass in Treatment Area 
(Dissolved-Phase Only) 

Benzene:    1,750 grams 
CB:        650 grams 
THF:        850 grams 
pCBT:            0 grams 
n,n-DEA:  72,000 grams 
Other:     6,150 grams 
Total:   81,400 grams 

Estimated Chemical Oxidant Dosage To Be Determined During Bench-Scale 
Estimated Injection Rate To Be Determined in the field 
Oxidant Flushing After Placement Approximately 50 gallons of potable water will 

be used to flush the injection well and help 
distribute the injected oxidant. 

Extraction Well Startup and Monitoring Extract from 1880, and monitor at monitor 
wells 1818, 1908, 1814, 1808, and 1880 (after 
operation of this well ceases) 

Bioenhancement Injection Timing Approximately twelve weeks following the 
final chemical oxidant injection 

Estimated Bioenhancement Dosage To Be Determined Following Bench-Scale, 
dependant upon chemical oxidant dosage, and 
monitoring conducted during the oxidant phase 
of the pilot-scale testing. 

Estimated Injection Rate To Be Determined in the field 
 
Start pumping extraction well 1880 five days prior to starting injection.  Continue pumping while 
performing injection activities, until field monitoring indicates a chemical response at the 
extraction well, then the extraction well will be turned off.  Distribution of the oxidant will be 
tracked through field monitoring of pH, dissolved oxygen (DO), and oxygen reduction potential 
(ORP). 
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4.4.2.2 1855 Source Area 
 
Table 8 presents a summary of the information required to develop applicable application rates 
for the 1855 Source Area.  Information obtained from the Bench-Scale Treatability Study will be 
used to identify the oxidant and to estimate the quantity of oxidant and injection rate. 
 

Table 8 - 1855 Source Area Application Rate 
Area of Treatment 600 square feet 
Treatment Thickness 1.5 feet 
Volume of Area 33 cubic yards 
Estimated COC Mass in Treatment Area 
(Dissolved-Phase Only) 

Benzene:  0 grams 
CB:   0 grams 
THF:   0 grams 
pCBT:   5 grams 
n,n-DEA:  0 grams 
Other:   0 grams 
Total:   5 grams 

Estimated Oxidant Dosage To Be Determined During Bench-Scale 
Estimated Injection Rate To Be Determined in the field 
Oxidant Flushing After Placement Approximately 10 gallons of potable water will 

be used to flush the injection well and help 
distribute the injected oxidant. 

Bioenhancement Injection Timing Approximately twelve weeks following the 
final chemical oxidant injection 

Estimated Bioenhancement Dosage To Be Determined Following Bench-Scale, 
dependant upon chemical oxidant dosage, and 
monitoring conducted during the oxidant phase 
of the pilot-scale testing. 

Estimated Injection Rate To Be Determined in the field 
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4.4.2.3 1831 Floodplain Source Area 
 
Table 9 presents a summary of the information required to develop applicable application rates 
for the 1831 Floodplain Source Area.  Information obtained from the Bench-Scale Treatability 
Study will be used to identify the oxidant and to estimate the quantity of oxidant and injection 
rate. 
 

Table 9 - 1831 Floodplain Source Area Application Rate 
Area of Treatment 5,000 square feet 
Treatment Thickness 20 feet 
Volume of Area 3,700 cubic yards 
Estimated COC Mass in Treatment Area 
(Dissolved-Phase Only) 

Benzene:     280 grams 
CB:      190 grams 
THF:   2,940 grams 
pCBT:          0 grams 
n,n-DEA:         0 grams 
Other:   3,170 grams 
Total:   6,580 grams 

Estimated Oxidant Dosage To Be Determined During Bench-Scale 
Estimated Injection Rate To Be Determined in the field 
Oxidant Flushing After Placement Approximately 50 gallons of potable water will 

be used to flush the injection well and help 
distribute the injected oxidant. 

Bioenhancement Injection Timing Approximately twelve weeks following the 
final chemical oxidant injection 

Estimated Bioenhancement Dosage To Be Determined Following Bench-Scale, 
dependant upon chemical oxidant dosage, and 
monitoring conducted during the oxidant phase 
of the pilot-scale testing. 

Estimated Injection Rate To Be Determined in the field 
(Note that only five southern-most injection 
wells will be utilized) 
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4.4.3 Monitoring and Sample Collection/Analysis 
 
Monitoring data collected during the Pilot-Scale Treatability Study can provide insight for the 
selection of monitoring parameters in the full-scale implementation.  Parameters that exhibit 
little or no impact due to the treatment technology may be considered for deletion in the full-
scale phase.  Conversely, if additional monitoring parameters are deemed to be necessary during 
the Pilot-Scale Treatability Study to provide additional clarity on the effectiveness of treatment, 
they would be included in the monitoring efforts planned for the full-scale implementation. 
 

4.4.3.1 Main Plant Source Area 
 
Typical field instrument and groundwater sampling will be performed at monitor wells 1818, 
1908, 1814, 1808, and 1880.  Monitoring will continue for a period of three months following 
the bioenhancement injection (a total of six months after completing the oxidant injection).  
Table 10 provides a detailed monitoring schedule during and after the injection events. 
 

Table 10 - Main Plant Source Area Pilot-Scale Monitoring Schedule 
Event Monitoring     Analysis      

1 Prior to Injection Temperature, pH, specific conductance, DO, ORP, 
VOCs, SVOCs, metals, alkalinity, ammonia, carbon 
dioxide, chlorides, ferrous and dissolved iron, 
manganese, methane, nitrate, sulfate, fluoride, and 
aniline 

 During Injection Temperature, pH, specific conductance, DO, ORP 
2 One Week After 

Completing Oxidant 
Injection 

Temperature, pH, specific conductance, DO, ORP, 
VOCs, SVOCs, metals, manganese, aniline, 
chlorides, and fluoride 

3 One Month After 
Completing Oxidant 
Injection  

Temperature, pH, specific conductance, DO, ORP, 
VOCs, SVOCs, aniline, chlorides, and fluoride.   

4 Two Months After 
Completing Oxidant 
Injection 

Temperature, pH, specific conductance, DO, ORP, 
VOCs, SVOCs, aniline, chlorides, and fluoride.   
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Event Monitoring     Analysis      
5 Three Months After 

Completing Oxidant 
Injection and Prior to 
Bioenhancement Injection 

Temperature, pH, specific conductance, DO, ORP, 
VOCs, SVOCs, metals, alkalinity, ammonia, carbon 
dioxide, chlorides, ferrous and dissolved iron, 
manganese, methane, nitrate, sulfate, fluoride, TOC 
and aniline 

6 One Month After 
Bioenhancement Injection 

Temperature, pH, specific conductance, DO, ORP, 
VOCs, SVOCs, metals, alkalinity, ammonia, carbon 
dioxide, chlorides, ferrous and dissolved iron, 
manganese, methane, nitrate, sulfate, fluoride, TOC 
and aniline 

7 Two Months After 
Bioenhancement Injection 

Temperature, pH, specific conductance, DO, ORP, 
VOCs, SVOCs, metals, alkalinity, ammonia, carbon 
dioxide, chlorides, ferrous and dissolved iron, 
manganese, methane, nitrate, sulfate, fluoride, TOC 
and aniline 

8 Three Months After 
Bioenhancement Injection 

Temperature, pH, specific conductance, DO, ORP, 
VOCs, SVOCs, metals, alkalinity, ammonia, carbon 
dioxide, chlorides, ferrous and dissolved iron, 
manganese, methane, nitrate, sulfate, fluoride, TOC 
and aniline 

 
Notes: 

 Groundwater samples will be collected in accordance with the Groundwater QAPP 
Revision 3, dated May 2010.   

 Field measurements of temperature, pH, specific conductance, DO, and ORP will be 
made immediately before injection starts and will continue on a frequent basis (to be 
determined in the field) throughout the period that chemical injection occurs. 

 Use of bromide or other tracer may not be necessary based on the rapid chemical 
response typically associated with the proposed chemical oxidants and observed in pH, 
DO, and ORP.  However, the usefulness of these field measurement parameters is highly 
dependent upon the particular chemical oxidant.  Therefore, use of tracers will be re-
evaluated following the bench-scale treatability study and final selection of the pilot-scale 
chemical oxidant. 

 TICs reported by the laboratory will be documented to identify potential breakdown 
products. 

 
In addition, soil samples are anticipated to be collected within three months after the final 
injection event from the locations shown in orange on Figure 19 (replicating the approximate 
locations and intervals tested prior to initiation of the Pilot-Scale Treatability Study) – located 
north of monitor well 1814 and the second location will be located southeast of monitor well 
1815.  The sample collected from the location southeast of 1815 is more of a control location and 
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may not be collected if definitive geochemical change in groundwater samples collected from 
nearby monitor wells does not indicate that oxidant reached this area. 
 
  Screened         Proposed 
  Interval DTW  Saturated     Soil Sample 
Well ID (ft. bgs) (ft. bgs) Soil Type     Interval 
1814  55 – 67 61  Fine Sand with Gravel   62 – 67 
1815  66 – 96 64  Gravelly Sand     65 – 70 
 

 

Figure 19 – Main Plant Source Area Post Pilot-Scale Sample Locations 

 
This sampling will be performed to evaluate ISCO and enhanced bioremediation effectiveness on 
the saturated soils and subsurface conditions related to implementation of a full-scale treatment 
program. 
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4.4.3.2 1855 Source Area 
 
In order to better assess the pilot-scale test, two additional monitor wells will be installed in the 
1855 Source Area, one approximately 30 feet down-gradient of the pilot injection locations and 
one approximately 60 feet down-gradient of the pilot injection locations (see Figure 20).  Typical 
field instrument and groundwater sampling will be performed at monitor well 2011 and the two 
newly installed monitor wells (NMW-1 and NMW-2).  Monitoring will continue for a period of 
three months following the bioenhancement injection (a total of six months after completing the 
oxidant injection).  Table 11 provides a detailed monitoring schedule during and after the 
injection events. 
 

Table 11 - 1855 Source Area Pilot-Scale Monitoring Schedule 
Event Monitoring     Analysis      

1 Prior to Injection Temperature, pH, specific conductance, DO, ORP, 
VOCs, metals, alkalinity, ammonia, carbon dioxide, 
chlorides, ferrous and dissolved iron, manganese, 
methane, nitrate, sulfate, and fluoride 

 During Injection Temperature, pH, specific conductance, DO, ORP 
2 One Week After 

Completing Oxidant 
Injection 

Temperature, pH, specific conductance, DO, ORP, 
VOCs, metals, manganese, fluoride, and chlorides 

3 One Month After 
Completing Oxidant 
Injection  

Temperature, pH, specific conductance, DO, ORP, 
VOCs, fluoride, and chlorides 

4 Two Months After 
Completing Oxidant 
Injection  

Temperature, pH, specific conductance, DO, ORP, 
VOCs, fluoride, and chlorides 

5 Three Months After 
Completing Oxidant 
Injection and Prior to 
Bioenhancement Injection 

Temperature, pH, specific conductance, DO, ORP, 
VOCs, metals, alkalinity, ammonia, carbon dioxide, 
chlorides, ferrous and dissolved iron, manganese, 
methane, nitrate, sulfate, fluoride, and TOC 

6 One Month After 
Bioenhancement Injection 

Temperature, pH, specific conductance, DO, ORP, 
VOCs, metals, alkalinity, ammonia, carbon dioxide, 
chlorides, ferrous and dissolved iron, manganese, 
methane, nitrate, sulfate, fluoride, and TOC 
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Event Monitoring     Analysis      
7 Two Months After 

Bioenhancement Injection 
Temperature, pH, specific conductance, DO, ORP, 
VOCs, metals, alkalinity, ammonia, carbon dioxide, 
chlorides, ferrous and dissolved iron, manganese, 
methane, nitrate, sulfate, fluoride, and TOC 

8 Three Months After 
Bioenhancement Injection 

Temperature, pH, specific conductance, DO, ORP, 
VOCs, metals, alkalinity, ammonia, carbon dioxide, 
chlorides, ferrous and dissolved iron, manganese, 
methane, nitrate, sulfate, fluoride, and TOC 

Notes: 
 Groundwater samples will be collected in accordance with the Groundwater QAPP 

Revision 3, dated May 2010.   
 Field measurements of temperature, pH, specific conductance, DO, and ORP will be 

made immediately before injection starts and will continue on a frequent basis (to be 
determined in the field) throughout the period that chemical injection occurs. 

 Use of bromide or other tracer may not be necessary based on the rapid chemical 
response typically associated with the proposed chemical oxidants and observed in pH, 
DO, and ORP.  However, the usefulness of these field measurement parameters is highly 
dependent upon the particular chemical oxidant.  Therefore, use of tracers will be re-
evaluated following the bench-scale treatability study and final selection of the pilot-scale 
chemical oxidant. 

 TICs reported by the laboratory will be documented to identify potential breakdown 
products. 

 

In addition, soil samples will be collected within three months after the final injection event from 
the following locations shown in orange on Figure 20 (replicating the approximate locations and 
intervals tested prior to initiation of the Pilot-Scale Treatability Study). 
 
  Screened      Proposed 
  Interval DTW  Saturated  Soil Sample  
Well ID (ft. bgs) (ft. bgs) Soil Type      Interval 
2011  63 – 68 65  Sand and Gravel 68 – 70 
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Figure 20 – 1855 Source Area Post Pilot-Scale Sample Locations 

 
This sampling will be performed to evaluate ISCO and enhanced bioremediation effectiveness on 
the saturated soils and subsurface conditions related to implementation of a full-scale treatment 
program. 
 

4.4.3.3 1831 Floodplain Source Area 
 
Typical field instrument and groundwater sampling will be performed at monitor wells 1831, 
1833, 1834, 1832, and 1876.  Monitoring will continue for a period of three months following 
the bioenhancement injection (a total of six months after completing the oxidant injection).  
Table 12 provides a detailed monitoring schedule during and after the injection events. 
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Table 12 - 1831 Floodplain Source Area Pilot-Scale Monitoring Schedule 
Sample 
Event 

Monitoring     Analysis      

1 Prior to Injection Temperature, pH, specific conductance, DO, ORP, 
VOCs, SVOCs, metals, alkalinity, ammonia, carbon 
dioxide, chlorides, ferrous and dissolved iron, 
manganese, methane, nitrate, sulfate, fluoride, and 
aniline 

 During Injection Temperature, pH, specific conductance, DO, ORP 
2 One Week After 

Completing Oxidant 
Injection 

Temperature, pH, specific conductance, DO, ORP, 
VOCs, SVOCs, metals, manganese, aniline, 
chlorides, and fluoride 

3 One Month After 
Completing Oxidant 
Injection 

Temperature, pH, specific conductance, DO, ORP, 
VOCs, SVOCs, aniline, chlorides, and fluoride 

4 Two Months After 
Completing Oxidant 
Injection  

Temperature, pH, specific conductance, DO, ORP, 
VOCs, SVOCs, aniline, chlorides, and fluoride 

5 Three Months After 
Completing Oxidant 
Injection and Prior to 
Bioenhancement Injection 

Temperature, pH, specific conductance, DO, ORP, 
VOCs, SVOCs, metals, alkalinity, ammonia, carbon 
dioxide, chlorides, ferrous and dissolved iron, 
manganese, methane, nitrate, sulfate, fluoride, 
TOC, and aniline 

6 One Month After 
Bioenhancement Injection 

Temperature, pH, specific conductance, DO, ORP, 
VOCs, SVOCs, metals, alkalinity, ammonia, carbon 
dioxide, chlorides, ferrous and dissolved iron, 
manganese, methane, nitrate, sulfate, fluoride, 
TOC, and aniline 

7 Two Months After 
Bioenhancement Injection 

Temperature, pH, specific conductance, DO, ORP, 
VOCs, SVOCs, metals, alkalinity, ammonia, carbon 
dioxide, chlorides, ferrous and dissolved iron, 
manganese, methane, nitrate, sulfate, fluoride, 
TOC, and aniline 

8 Three Months After 
Bioenhancement Injection 

Temperature, pH, specific conductance, DO, ORP, 
VOCs, SVOCs, metals, alkalinity, ammonia, carbon 
dioxide, chlorides, ferrous and dissolved iron, 
manganese, methane, nitrate, sulfate, fluoride, 
TOC, and aniline 
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Notes: 
 Groundwater samples will be collected in accordance with the Groundwater QAPP 

Revision 3, dated May 2010.   
 Field measurements of temperature, pH, specific conductance, DO, and ORP will be 

made immediately before injection starts and will continue on a frequent basis (to be 
determined in the field) throughout the period that chemical injection occurs. 

 Use of bromide or other tracer may not be necessary based on the rapid chemical 
response typically associated with the proposed chemical oxidants and observed in pH, 
DO, and ORP.  However, the usefulness of these field measurement parameters is highly 
dependent upon the particular chemical oxidant.  Therefore, use of tracers will be re-
evaluated following the bench-scale treatability study and final selection of the pilot-scale 
chemical oxidant. 

 TICs reported by the laboratory will be documented to identify potential breakdown 
products. 

 
In addition, soil samples will be collected within three months after the final injection event from 
locations replicating the approximate locations and intervals tested prior to initiation of the Pilot-
Scale Treatability Study (within the area depicted in Figure 21). 
 
  Screened      Proposed 
  Interval DTW  Saturated  Soil Sample  
Well ID (ft. bgs) (ft. bgs) Soil Type  Interval 
1831  23 – 28 8.75  Clayey Sand  9 – 14  
      Silty Clay  16 – 21 
      Silty Sand  24 – 29 
 

 

Figure 21 – 1831 Floodplain Source Area Post Pilot-Scale Sample Locations 
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This sampling will be performed to evaluate ISCO and enhanced bioremediation effectiveness on 
the saturated soils and subsurface conditions after completion of treatment. 
 

4.4.3.4 Field Contingencies 
 
The proposed Pilot-Scale Treatability Study injection locations, application rate, and field 
procedures may be revised based on field observations.  Any such deviations from the Work Plan 
will be documented and the reasons for the deviation explained in the Pilot-Scale Treatability 
Study Report.  Potential deviations and the general responses are provided below: 
 

 Underground utility identification.  If underground utilities are identified in a location 
where an injection point is planned, the location of the injection point will be moved to 
the nearest location to the proposed injection point that is at least 10 feet away from 
identified underground utilities. 

 Lack of response observed at monitor wells.  If no chemical response is recorded in the 
field at nearby monitor wells, additional chemical will be injected.  Up to 150% of the 
original injection volume will be injected at the nearest injection location to the 
unresponsive monitor well.  If no chemical response is observed after this additional 
injection quantity, injections will cease and monitoring will be continued.  Analysis for 
metals will continue until after a chemical response is observed at the monitor well. 

 Loss of chemical injection control.  If injection chemical is observed at the surface 
emanating from monitor wells or other locations, chemical injection activities will cease 
to allow assessment of underground flow paths.  Similarly, if any ground heaving, 
excessive injection back-pressure, or other evidence of a loss of chemical injection 
control is observed, chemical injection activities will cease to allow assessment of the 
cause of such loss of control.  After a field assessment is made, injection activities would 
re-commence if appropriate. 

 
4.5 REPORTING 
 
Upon completion of the Pilot-Scale Treatability Study, a comprehensive report will be prepared 
that will present the data, discuss trends and anomalies, and present the findings regarding the 
overall viability of the remedial approach. 
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5.0  SCHEDULE 
 
Table 13 provides a tentative schedule for performance of the Bench-Scale and Pilot-Scale 
Treatability Study at the Site.  Implementation of field activities will be based on receipt of 
regulatory approval and seasonal weather conditions.  

Table 13 - Bench-Scale and Pilot-Scale Treatability Study Schedule 
Step Activity Duration 
1 Submittal of Bench-Scale and Pilot-Scale Treatability Study Work Plan April 2012 
2 U.S. EPA Approval of Bench-Scale and Pilot-Scale Treatability Work 

Plan 
 

3 Supplemental Soil Characterization (1855) 30 Days 
4 Bench-Scale Sample Collection (soil and groundwater) and Well 

Installation (concurrent with Step 3) 
5 Days 

5 Bench-Scale Treatability Study and Laboratory Testing 45 Days + 14 Days 
6 Bench-Scale Treatability Study Technical Memorandum 60 Days 
7 U.S. EPA Approval of Bench-Scale Treatability Study Technical 

Memorandum 
 

8 Pilot-Scale Treatability Study – Well Installation, Sampling, and 
Laboratory Testing 

60 Days 
 

9 Pilot-Scale Treatability Study – Chemical oxidant injection based on 
original projected injection quantity: 
 Main Plant Source Area 
 1855 Source Area 
 1831 Floodplain Source Area 

 
 
3-5 Days 
1-2 Days 
3-5 Days 

10 Pilot-Scale Treatability Study – Bioenhancement injection 12 weeks after 
chemical oxidant injection 
 Main Plant Source Area 
 1855 Source Area 
 1831 Floodplain Source Area 

 
 
3-5 Days 
1-2 Days 
1-2 Days 

11 Pilot-Scale Treatability Study – Monitoring (concurrent with Steps 9 and 
10) 

180 Days 

12 Pilot-Scale Treatability Study – Post Treatment Soil Sampling and 
Laboratory Testing 

21 Days 

13 Reporting 60 days after receipt 
of final results 

14 U.S. EPA Approval of Bench-Scale and Pilot-Scale Report  
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II ERM,Inc. 
,-/,, '-- f'-"e,iu e ~F oF- L,'I/ 1/ (__ L. t<J). Soil Boring Log 

11350 N. Meridian Street, Suite 220 
Carmel, Indiana 46032 Boring No: T1808 

ERM® (317) 706-2000 Page 1 of 4 

Date: 11/2/88-12/2/88 Proj. No.: NA Project: ELC TiQQe Labs RecoYC!)'. Wells 

Client: Eli Lillv Location: Lafavette, IN 

Drilling Company: Layne-Northern Driller: 
Logged By: Harza Environmental Services, Inc. Drilling Method: Rota!)'., Cable Tool 

Surface Elevation: 615.94 * Top of Casing Elevation 617.21 * 
Total Deptll: 103.0' Diameter: 8" Sampling Method Bailer; sieve 

Comments: Northing: 1696.44 Easting: 428.23 
* NAD (88) Datum 

Depth PID Blow RecOYCl'J Description/Soil Classification 

(ft.) Reading Counts (%) (Color, Texture, Structures) 

.... 0.0 • I-

.... 1.0 L -

L 2.0 - I- " 
- 3.0 L 

- 4.0 -

- 5.Q • L ·" Sand brown M-crs trace silt. (Remarks: Run out of mud, hole collapsed) 

- 6.0 - -

.._. 7.0 

,- 8.0 - --

1- 9.0 

-
1- 10.0 C Sand brown crs with silt, gravel I" subrdd. (Remarks: Quit drilling 11 /2/88 4:30) 

1-11.0•I--

'- 12.0 . 

1- 13.0 • ~ ·" 
1--- 14.0 • I-

.._. 15.0 . SP: Sand brown gray, gravel 1/211 subrdd . (Remarks: Restart 11 /8/88) 

,- 16.0 . -

- 17.0 -
- 18.0 -

- 19.0 - - - -

1--- 20.0 · Sand crs brown 

'- 21.0· 

'- 22.0 • . 

...- 23.0 - . 

I- 24.0 -

- 25.0 - . Same as above 

- 26.0 - - - -

- 27.0 

- 28.0 - - - -

- 29.0 



- ERM, Inc. Soil Boring Log 
11350 N. Meridian Street, Suite 220 
Carmel, Indiana 46032 Boring No: Tl808 

ERM~ (317) 706-2000 Page 2 of 4 

Date: I l/2/88-12/2/88 Proj. No,: NA Project: ELC Tieee Labs Recovery Wells 
Client: EliLillv Location: Lafavette, IN 
Drilling Company: Layne-Northern Driller: 
Logged By: Harza Environmental Services, Inc. Drilling Method: Rota~, Cable Tool 
Surface Elevation: 615.94 * Top of Casing Elevation 617.21 * 
Total Depth: 103.0' Diameter: 8" Sampling Method Bailer; sieve 

Comments: Northing: 1696.44 Easting: 428.23 
* NAD (88) Datum 

Depth PID Blow Recover:i Description/Soll Classification 
(ft.) Readirrn Counts {%) (Color, Texture, Structures) 

1- 29.0 • -
t- 30.0 Sand m.silt about 10% 

f- 3LO - -

- 32.0 - I- ,- . 

- 33.0 - r 

- 34.0 -

1- 35.0 -, Sand m-crs no fines some cobbles. (Remarks: Switch for cable tool) 

1-36.0-- . -

c-- 37.0 

- 38.0 -I- ,-
SP: Sand brown f-m 

- 39.0 -t- -

I- 40.0 • r-

r- 41.0 

._ 42.0 

'-43.0-- - - . 

- 44.0 -I- Sand brown f-m gravelly 

- 45.0 -t- Gravel I" poorly rounded, subangular 

r- 46.0 -

i-- 47.0 ., 

r 48.0 - -

r-49.0-- . -

- 50.0 -t- S\V: Sand brown f-crs gravel well rounded 1/211 
-

- 51.0-t-
ML: Brown silt. (Remarks: Unit IA) 

- 52.0 - I- ,-

- 53.0 r 

r- 54.0 -
SW: Same as above 

r- 55.0 . ,- . 

'- 56.0 

e- 57.0 -

- 58.0 -I- . - -



- ERM,Inc. Soil Boring Log 
11350 N. Meridian Street, Suite 220 
Carmel, Indiana 46032 Boring No: T1808 

ERM® (317) 706-2000 Page 3 of 4 

Date: 1112/88-1212188 Proj. No.: NA Project: ELC Tif!~ Labs Recover).'. Wells 

Client: EliLillv Location: Lafavette, IN 
Drilling Company: Layne-Northern Driller: 
Logged By: Harza Environmental Services, Inc. Drilling Method: Rotar)_'., Cable Tool 
Surface Elevation: 615.94 * Top of Casing Elevation 617.21 * 
Total Depth: 103.0' Diameter: 8" Sampling .Method Bailer· sieve 

Comments: Northing: 1696.44 Easting: 428.23 
* NAD (88) Datum 

DeJ)th PID Blow Recover~ Description/Soil Classification 
/ft.) Readin Counts (%) (Color, Texture, Structures) 

- 59.0 - - . -

- 60.0 -
Same as above 

- 61.0 

- 62.0 - 1- -0 Sand gray f-crs gravelly 

- 63.0 . Gravel l 11 poorly rounded cobbles 2"-411 

'- 64.0 
SP: Black sand crs gravel 211 Sand Black m-crs some cobbles. (Remarks: Odor) 

I- 65.0 - - - -

f-- 66.0 . 

1-67.0-- . 

f-- 68.0 -1-
Sand gray m-crs gravelly 

- 69.0 -f- -e 
ML: Silt gray. (Remarks: Unit IA) 

- 70.0 -I- -

- 71.0 -r- -0 . 

- 72.0 --

- 73.0 -

- 74.0 - - - - SM: Sand v. fine silty, silt 20%. (Remarks: Unit IA) 

- 75.0 · f.- ·" -

- 76.0 

1- 77.0 

I- 78.0 - - . - - . 

I- 79.0 - - . -
SP: Sand gray fine 

f-- 80.0 -

- 81.0 

- 82.0 Same sand and gravel 

- 83.0 

- 84.0 - - - -

- 85.0 Sand gray fine some gravel 

- 86.0 - - - - -

- 87.0 

1- 88.0 • - .c Sand gray fine grave11y gravel 20% I /2" rounded 



- ERM,Inc. Soil Boring Log 
I I 350 N. Meridian Street, Suite 220 
Carmel, Indiana 46032 Boring No: Tl808 

ERM® (317)706-2000 Page 4 of 4 

Date: 1112/88-1212/88 Proj. No.: NA Project: ELC TiQ~ Labs Rccove!},'. Wells 
Client: Eli Lillv Location: Lafavette, IN 
Drilling Company: Layne-Northern Driller: 
Logged By: Harza Environmental Services, Inc. Drilling .Method: Rota!},'.2 Cable Tool 
Surface Elevation: 615.94 * Top of Casing EleYation 617.21 * 
Total Depth: 103.0' Diameter: 8" Sampling l\Iethod Baller: sieve 

Comments: Northing: 1696.44 Easting: 428.23 
* NAD (88) Datum 

Depth PID Blow Recover} Description/Soil Classification 

(ft.) Readine Counts (%) (Color, Texture, Structures) 

- 89.0 -
- 90.0 - - . - -

- 91.0 -

- 92.0 Sand gray m-crs gravel I" subrndd 

- 93.0 - - . -

- 94.0 - - - - ---

- 95.0 - - - - Sand gray dense fine some gravel 1/211 

- 96.0 -

- 97.0 
CL: Gray clay 

98.0 

,... 99.0 - ~ -

,... 100.0-1- -

r-101.0+ + . 

-102.0 ~ . -

- 103.0 

f-- - - ·S - EOB@ 103.0' 

f-- -

f--

f--

- - - - - -· 

- -
- - - -- -

- -

- -

- --
- --

- --
- -- -

- -
- -~ 



ERM, Inc. 
11350 N. Meridian Street, Suite 220 
Carmel, Indiana 46032 

Well Construction Diagram 

Well Identification: T1808 
(317) 706-2000 

Client: Eli Lilly and Company 
Project: Recove1y Well Installation 
Proj.No.: NA 

.-~~~-----------
ERM Geologist: NA 

--~----------
Drilling Company: Layne-Northern 
Driller: Lewis Melling 
Drilling Method: Cable Tool 

Ground Surface ----------l 

Top of Fill 4 ft. 

Top of Seal 55 ft. 

Top of Sand 58 ft. 

Top of Screen 60 ft. 

Bottom of Screen 95 ft. 

Bottom of Borehole 100 ft. 

Date Installed: 12/22/88 
~-'---~~----------

Development Method: Unknown -~-~---~~---Water Removed During Development: Unknown 
Static Water Level Depth/Elevation: Unknown 
Northing!Easting:_1_6_96_.4_4_./_4_2_8._23 ______ _ 
Top of Casing Elevation: 617.21 

-----------
Ground Elevation: 615.94 

[

Well Cover 

Type: __ Sl_1e_d __ 
Diameter: 

----

Riser Pipe 
Material: Carbon-steel 
Schedule: 
Diameter: 6-inch 

Remaining Borehole Ammlus Fill: 
Bentonite Grout 

Seal: Bentonite Pellets 

Screen Pack Material: Unknown 

Slotted Screen Material 
Material: Stainless-steel 
Schedule: 
Dian1eter: 6-inch 
Slot Size: 10 slot 

..-Borehole Diameter: 18-inches 

Conunents: Construction diagran1 was constructed fron1 original Layne-Northern field forms. 
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- ERM,Inc, f-1, e_ 1-eJ)ti 7 r of' L,,'f/y (L v.;_) Soil Boring Log 
11350 N. Meridian Street, Suite 220 
Carmel, Indiana 46032 Boring No: T1809 

ERM® (317) 706-2000 Page 1 of 3 

Date: 11/1/88-12/14/88 Proj. No.: NA Project: ELC T!QQC Labs RecO\'CfY Wells 

Client: EliLillv Location: Lafavette, IN 

Drilling Company: Layne-Northern Driller: 
Logged By: Harza Environmental Services, Inc. Drilling Method: Rota!}'., Cable Tool 

Surface Elevation: 618.02 * Top of Casing Elevation 619.03 * 
Total Depth: 75.0' Diameter: 8" Sampling Method Bailer; sieve 

Comments: Northing: 1548.32 Easting: 280.19 (Lilly grid) 
* NAD (88) Datum 

Depth PID Blow Recover) Description/Soll Classification 

(ft.) Reading Counts (%) (Color, Texture, Structures) 

'- 0.0 

I- 1.0 • C ,-

Fill Brown Clayey Sand 
1- 2.0 • C 

1- 3.0 -

1- 4.0 - --

>- 5.0 • -
~ 6.0 - -

- 7.0 - - . 

- 8.0 · -
~ 9.0 .I-. . 

~ 10.0 ..... " . 

I- 11.0-1- -" SP: Sand brown M-CRS gravelly, gravel l II well rounded 
I- J2.Q -L 

'-- 13.0 -1-- - ' 

- 14.0 -I- -
- 15.0 " - Sand brown as above 

- 16.0 · I- -C - Cobbles 

- 17.0 - Sand multicolored coarse 

- 18.0 - - - No gravel 

- 19.0 - -
Sand as above 

1- 20.0 

1- 21.0 

- 22.0 -

- 23.0 C -

1- 24.0 -
Sand brown med. 

1- 25.0 

1- 26.0 - 1- C 

1- 27.0 - -

1- 28.0 (Remarks: Switch for cable tool) 

I- 29.0 - - -



- ERM,Inc. Soil Boring Log 
11350 N. Meridian Street, Suite 220 
Carmel, Indiana 46032 Boring No: T1809 

ERM® (317) 706-2000 Page 2 of 3 

Date: 11/1/88-12/14/88 Proj. No.: NA Project: ELC TtQ~ Labs Recovery Wells 

Client: EliLillv Location: Lafavette, IN 

Drilling Company: Layne~Northcm Driller: 
Logged By: Harza Environmental Serviccs2 Inc. Drilling Method: Rotan:

2 
Cable Tool 

Surface Elevation: 618.02 * To)) of Casing Elevation 619.03 * 
Total Depth: 75.0' Diameter: 8" Sampling Method Bailer; sieve 

Comments: Northing: 1548.32 Easting: 280.19 (Lilly grid) 
* NAD (88) Datum 

Depth PIO Blow Recovery Description/Soil Classification 

/ft.\ Rcadim Counts (%) (Color, Texture, Structures) 

,- 29.0 

I- 30.0 · " -C 
ML: Silt yellow 

1- 31.0 . 

1- 32.0 . 

1-- 33.0 

f- 34.0 - - -C 
as above 

,- 35.0 - . , 
- 36.0 - " 
- 37.0 - • -C . 

1- 38.0 -I- -~ 
Silt gray, fine sand 

1- 39.0 -1- ~ . . -

I- 40.0 -1- ·" 
1- 41.0 -1- " Silt gray, v.fine sand 
1- 42.0 -~ . . 

- 43.0 C 

- 44.0 · h- -C . 

- 45.0 . 

- 46.0 

1- 47.0 - -
SM: Sand brown v.fine silty 

1- 48.0 .c 

1- 49.0 - h- ·< 

1- 50.0 
SP: Sand gray F-CRS gravel well rounded l 11 

1-51.0-h- -C 

1- 52.0 • f-

1-53.0-- . -

..... 54.0 . 

.._ 55.0 

1-56.0-- . -

'- 57.0 -

1- 58.0 



• ERM,Inc. Soil Boring Log 
11350 N. Meridian Street, Suite 220 
Carmel, Indiana 46032 Boring No: Tl809 

ERM® (317) 706-2000 Page 3 of 3 

Date: 11/1/88-12/14188 Proj. No.: NA Project: ELC Ti22e Labs Recovery Wells 
Client: Eli Lillv Location: Lafavette, IN 
Drilling Company: Layne-Northern Driller: 
Logged B:y: Harza Environmental Services, Inc. Drilling .Method: Rota!):'., Cable Tool 
Surface Elevation: 618.02* Top of Casing Elevation 619.03 * 
Total Depth: 75.0' Diameter: 8" Sampling .Method Bailer; sieve 

Comments: Northing: 1548.32 Easting: 280.19 (Lilly grid) 
* NAO (88) Datum 

Depth PJD Blow RecoveQ Description/Soll Classification 
(ft.) Readin~ Counts (%) (Color, Texture, Structures) 

1- 59.0 - f-

- 60.0 · f- . , . 

- 61.0 · r . 

- 62.0 

- 63.0 

- 64.0 • - .. 
--- --- SP: Sand gray f-m 

- 65.0 

1- 66.0 

--- --- ---
1- 67.0 - - + . . 

- 68.0 - - + . . 

- 69.0 -f- "" . . -

- 70.0 -1- . -
--- --- --- CL: Clay gray 

- 71.0 -

- 72.0 

- 73.0 - - .. -

- 74.0 -
--- --- ---

1- 75.0 

f-- - - . . . . EOB 75 FT 

--- --- ---
- -

- --
--- --- ---

- --
- --

--- --- --- Note: Originally a six-inch diameter well was installed to 75' at this location. Later, the well was 
deepened to 99', \lith a four-inch screen from 74 to 94'. - --

- --
- -
-

--- --- ---
- . - .. -

--- --- ---
- . 

-

- ·f- . c . 



ERM, Inc. 
11350 N. Meridian Sh·eet, Suite 220 
Cannet Indiana 46032 

Well Construction Diagram 

Well Identification: T1809 
(317) 706-2000 

Client: Eli Lilly and Company 
Project: Recovery Well Installation 
Proj. No.: NA 

.--~=-----------
ERM Geologist: NA -------------'Drilling Company: Layne-Northern 
Driller: Lewis Melling 
Drilling Method: Cable Tool 

Ground Surface ----------l 

Top of Seal 55 ft. ---

Top of Sand 60 ft. 
*Bottom of orig. blank casing 65 ft. 

Top of Screen 74 ft. 
*Bottom of orig. screen 75 ft. 

Bottom of Screen 94 ft. ---

Bottom of Borehole 99 ft. 
---

Date Installed: 12/14/88 and 8/17 /92 * 
Development Method: Unknown 

~~-~---~---~ 
Water Removed During Development: unknown 
Static Water Level Depth/Elevation: unknown 
Northing/Easting: 1548.32/280.19 

---~--------~ 
Top of Casing Elevation: 619.03 

----------~ 
Ground Elevation: 618.02 

{

Well Cover 

Type: __ S_l_1e_d __ 
Diameter: ----

Riser Pipe 
Material: Carbon-steel 
Schedule: --------
Diameter: 4-inch 

Remaining Borehole Annulus Fill: 

Seal: Bentonite Pellets 

Screen Pack Material: Unkno,vn 
'-----"===-------l 

Original 6-inch screen 

Slotted Screen Material 
Material: Stainless-steel 
Schedule: --
Dian1eter: ~4~-i~n-cl~,----

Slot Size: 20 slot -------

Sump 
...,..--Borehole Diameter: 8-inches 

-------

Comments: * According to driller, original 6" well to 75' was deepened to 99' and changed to 4". 
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JAN-10-02 THU 02:32 PM REYNOLDS I I NC FAX NO, 3173530136 p, 02 
1\'6111 &!f ne ::Ali1 . .r:t6!tr~ Company 

Division of Lnvne•Westcrri Comp.:iny, Inc. 

0 TEST 
INDIANAPOLIS • MISHAWAKA • LANSING 

IBJ PERMANENT -,·-·- N (, / /, 00 Joh No. _3_6--~_3_19 __ 
WELL LOG Na._181~4 __ ,C!TY _ _;;L:..:l.l.c..f_a"'-y_e..;:t..ct_e __________ county __ T_i.:.p_,,_p_e_c.c.a_no_e __ _ 

Owner ,.,Ec,l_,,i---.,;r•c:ic.:,lcclc1.Y---"&'--'=c"'o"'m"p,:,:a'.-'n'..!y ________________ 70 wn.ship Union 
____ Sectio 36-T23N-R5'11 

Location Stale.e ___ rn_d.c..c.i_a;:n_a __ _ 

t"rom Lund Doscriplion _______ _ 

From Street or RoacL......:... ______ _ 

FROM NATURAL GROUND LEVEL 

FORMATION FOUND - DESCRIBE FULLY O,plhJo l'hpthla I n,:.~11.u I s111tk I 
To, D,o.llu,1 oi " I Wolor 

S1rotvm Srrolurrt Stro11.:m l....,., 

Brown c1ay, w/gravel O' 5 I 5 I 
··--··--

Larc;e gravel w/san<l fine/med. 5' 16 I lJ.' .. - - _.,_~__....-
sand f/m w/small to large gravel J.6 ' 54 1 38 I j -----~~ 
Fine sand w/small <rrnvcl & large bouldt'.!rs 54' 67 I lJ' I __,_ . 

;r Cln~:. .... .?..:.own, si.lt w/sroall gravel 67' 79' 12' -
1 .. ,., 

--~YJ9J.:ilY, silty sa.nd 79' 87 1 8' 

S.aJ san,l & Grav~l, nv;d. - finG 87' 88 I l' . 

' ... ~;;ndy c laY ....... 88' 90' 2' -
Gray clai'."! .... finn 90 1 

'15' _,. 
I 

"t - .. ·-· r~- 'I 
---~ 

. ------
····· 

____ ,_,. .... ,. ... 

·- --
.. ..,,. -·~·- ·--~· -
·-·--~- •···~---- --,., .. .,~··· 

--H• .. •••• ·-· -
-.. ~---=,-, ... _____ ,,, .... ::;:·-•- ---~--,.·--

16 { Coble Tool -·······"· ··-·- Rotory 
Hole - .. ----"Dio DrHlod by: 

R~verse Clrc. ____ Buck.et ____ _ 

J~Uing ----· 

AugEH __ ,., .. ~- .... -

Rolory Hole Grouted: Neal Cement ___ ~·······-·-- .... Drilling Mud ______ Other __________ _ 

Cosino .... ~,9 __ uoo From ... 2 ' . .-''oboV'e ground lo 551 feel below ground, Weight ___ Pounds per foot 

Screen·--~-<?.." Sel from ...? 5 _' _ lo •.. _62 _____ ,_ feel Mok• Typo SSI-IW S\01 __ •0_ 20 __ _ 
80' 80' 

Purnpin!J test-~--· ____ GPM drowdown lo ··- ____ foct ofler _____ h<1vrs pumping 

"//';1.3/90 Lew£s Melling 



JAN-10-02 THU 02:32 PM REYN.9LDS, INC 

CASH JG EXTENDS _ 2 __ FEET AeO'/E GPOu:JD LEVE:L 

GP.O'JrJQ 

\j ,', 
A:. 
•'• 

t1 .. ,, 

~-~.\ .. .. . 

•: 

... \... -
LEVEL 

FAX NO, 3173530136 --- -·-· ---

-· :o. .. --~ ··--· --
OISTFi ICT __ I_n_d_i_an_a_c.p_o_l_i_s ____ _ 

LGC-'-TION __________ _ 

!1J 
:·.. 20 
-· ·.,.__ --- 'CO.'/CR ETE SEAL COUNTY __ T_i~o_oe~c-C.-'a"'-n"'-o.;;.e ______ _ 

: ... 
'lEPTH 2D ~:• ~"'-'------

101.'i'NSHJP Union 

SECTION 36 T 23N SW 
R -

- ~ "O.D. STEEL WELL 
STATE __ r_n_d_i_an_a _______ _ 

;EPTH 55 1 

DS?TH 67' 

)EPTH 90 1 

L,/11, 'f JT 
Loi,Jt, L /~ y 

DEPTH 95' 

r.-::,ec--

CASl:-JG. St d, "\'/ALL 
THICKNESS. CASING TALLY 

BOTTO.\! 

12 FT. OF 10 IN. DIA. 
SSWW 

SCREEN.OPENING_,_o_20_'_'_ 

Pellets 

... ---. - . 

_lQ_ FT. OF 10 IN. DIA. 
551-/W --

SCREEN.OPENING ,010" 

TOTAL 

eOTT0.'.1 

PUMPED _____ G.P,M. AT---- FEET rU,\IPING LEVEL AFTER __ -- HOURS 

WELDED 
THREADED 

FT. , IN, 

TY:'E OF RIG ----·- OF11LLER _____ DATE CO!.\?LETEO -------

NOTE: ALL DEPTHS ,.:cASUAEo FR0\1 GROUND LEVEL. NOT TO SCALE. - ..,._ 

,;[,I LH,l,Y ·& COMPANY - TIPPECANOE Ll\BS 

f ......... ~u· .".'.~'~A Y~.~.:~.~~.T1:.~R~ 
J l..f>.IC:/"1r.. t-1,,...,1 



- ERM,Inc. Soil Boring Log 
11350 N. Meridian Street, Suite 220 
Carmel, Indiana 46032 Boring No: 1809A 

ERM® (317) 706-2000 Page 1 of 1 

Date: 12/6-12/11/01 Proj. No.: 71226.03.01 Project: Recoverr Well Optimization 

Client: Eli Lilly and Comeany location: TieeeCanoe Laboratories 

Drilling Company: Reynolds, Inc. Driller: Jeff Jones 

Logged By: Martin Ryan Drilling Method: Hollow-Stem Augers 

Surface Elevation: 613.65 (Lilly Datum) Top of Casing Elevation: 615.68 (Lilly Datum) 

Total Depth: 98/eet Diameter: 12-inch ID Sampling Method: 5-foot continuous sampler 

Comments: Drillers donned Level C PPE. 

Depth PlD Blow Sample Recovery Description/Soil Classification 

(ft.) Reading Count No. (%) (Color, Texture, Structures) 

- 0 -- -'--- --
NA Cuttings 0-11' FILL: Clayey gravel, brown, chunk of wood@ 11 ft., wet. 

- 3 -- -- -- -'- --
NA Cuttings 

~ 8 . ~ - '- -~ -1- -~ 
0.02 4.5/5 

~ 13 - ~ - '- . I- -~ -1-11-30' SC: Gravelly sand, poorly sorted, brown, loose, dry. 

0.2 3.5/5 
I- 18 - '- -- -1- -- -'-

0.1 3.5/5 
L- 23 - ,_ -- -~ -- -'-

0.4 3.5/5 
...__ 28 - ~ -- -~ -- -~ 

0.4 4.5/5 
1- 33, - ~ -- +- -- -h'!0-43' ML: Sandy silt, pale brown, faintly laminated, very friable, 

42 5/5 solvent odors, dry. 
1- 38 - '- -- -I- -- -'-

48 
I809New 5/5 UNIT IA - LOESS 
(41•41.5') 

I,_ 43 - '- -- -~ - -
3.6 5/5 43-68.5' GM: Gravelly sand, brown, poorly sorted, loose, slight odor, 

-. 48 -~ -e- -I- • I- - '- moist. 
3.2 4.5/5 

- 53 -~ -1- -1- - '- - '-

2.2 3.5/5 
- 58 - ... - '- -~ -1- --

1.5 3.5/5 
- 63 - ~ - '- -~ -- --

0.6 4/5 Black staining, odor, saturated@68'. 

- 68 - ~ -<- -- --
0.1 5/5 68.5-70.5 ML: Siltv sand and dav. tan thinlu laminated. 

- 73 - - -- -- -- - --70.5-78' ML: Silty day and silt, gray, dense, very stiff, friable. 

3.2 5/5 UNIT II - UPPER CLAY TILL 

- 78 - - -- -- --
8.4 5/5 78-96' SM: Silty sand and sand, gray, graded bedding, saturated, v. 

1-- 83 - 1-- -I- -~ -~ -~ strong solvent odor, saturated. 
6.0 5/5 

1- 88 -~ - I- -1- -~ - '- UNIT II - SAND 

9.2 5/5 
1-- 93 - - - '- -~ - '- - '-

26 5/5 
1-- 98 -- - ... - I- - ~ - ~6-98' CL: Silty day, gray, dense, moist, med. plastic, odor. 

UNIT II - LOWER CLAY TILL 

'- -- - '- -- - '- - '-

- -- - '- -- - '- - -

EOB 98 feet 

- - -- - - -- -- - ,_ 

~ -~ - '- • I- - '- .I-

~ -~ - '- •I- - '- -~ 



ERM,Inc. 
11350 N. Meridian Street, Suite 220 
Carmel, Indiana 46032 

Well Construction Diagram 

Well Identification: 1809A 
(317) 706-2000 

Client: Eli Lilly and Company 
Project: Recovery Well Optimization 
Proj. No,: 71226.03.01 
ERM Geologist: Martin Ryan __:__:..__----'-----------
Dr ill in g Company: Reynolds,lnc. 
Driller: Jeff Jones 
Drilling Method: Hollow-Stem Augers 

Ground~S~ur~f~ac~e:.._ _____ --1 

Top of Fill 5 ft. __ _ 

Top of Seal 55 ft. __ _ 

Top of Sand 57 ft. __ _ 

Top of Screen 66 ft. ---

Bottom of Screen 96 ft. __ _ 

Date Installed: 12/11/02 
~--,C-~'--------------

Development Method: Submersible Pump 
Water Removed During Development: >200 gal. 
Static Water Level Depth/Elevation: 69.41 (1/25/02) 
Northing/Easting: 1546.9613/292.2406 
Top of Casing Elevation: 615.68 (Lilly Datum) 
Ground Elevation: 613.65 (Lilly Datum) 

{

Well Cover 

Type: Shed 
Diameter: ---

Riser Pipe 
Material: Stainless-steel 
Schedule: ---------
Diameter: 6-inch -------

Remaining Borehole Annulus Fill: 
Bentonite Chips 

Amount: 74 bags --~----

Seal: Bentonite Pellets 

Screen Pack Materia:::l::_: #"'5,_S.,,a"'n_.,.d.__ ____ --1 

Amount: -'7-"9....:b:.::a=s ________ --i 

Slotted Screen Material 
Material: Stainless-steel 
Schedule: --------
Diameter: _,6'---'-in=ch_.:_ __ _ 
Slot Size: 20 slot =--=-=-'----

Bottom of Borehole 101 ft. --- '---'---'--'---'.,..-Borehole Diameter: 18-inches 

Comments: Sump from 96 to 101'. Water has very strong solvent odor. 



T/cafq 

Ill ERM,Inc. Soil Boring Log 
11350 N. Meridian Street, Suite 220 

., 

Carmel, Indiana 46032 Boring No: VEW1 
ERM® (317) 706-2000 Page 1 of 1 

Date: 7 /9-7 /10/03 Proj.No.: 0008469 Project: Vapor Extraction Well 

Client: Eli Lilly aod Company Location: Tippecanoe Laboratories 

Drilling Company: Reynolds, Inc. Driller: Jeff Jones 

Logged By: MartinRyao Drilling Method: Hollow-Stem Augers 

Surface Elevation: tif G 1,:;- Top of Casing Elevation: 

Total Depth: 85' Diameter: 12.25-inch ID Sampling Method: 5-foot continuous sampler 

Comments: Boring drilled to 9W, well set at85' .. 

Depth PIO Blow Sample Recovery Description/Soil Classification 

(ft,) Reading Count No. (Color, Texture, Structures) 

~ 0 - - - f-- -- _f--

Cuttings 0-12' Gravelly Sandy Clay Fill, solvent odor beginning@ 6', 
~ 3 - f-- .f-- -- -f-- -- Dark yellowish brown lOYR 4/ 4. 

Cuttings 
- 8 - f-- -- -~ -~ .f--

1.0 2.5/5 
1- 13 - - -- -C-- - '- +-

1.6 1/5 
~ 18 - - ·'-- -C-- -- -'--12-30.5' Gravelly Sand, loose, poorly sorted, gravel subround, 

3.2 2.5/5 dry to moist with depth, dark yellowish brown lOYR 
~ 23 - - -C-- - '- -- -C--

1/5 4/4. 

- 28 - - 1.6 -- -- -- --
2.6 4/5 

- 33 - f-- -- -- -- - -30.5-451 Silty Sand, very fine, well sorted, laminated/ cross 
0.0 4.5/5 bedding <P, coarsening fine sand from 40-45', strong 

- 38 - ~ -- -- -"- --
89 5/5 

solvent odor, light olive brown 2.5Y 4/ 4. 

- 43 - - -- -~ -- -- Unit!A Silt 
67 5/5 

- 48 -- - -- -- -- -45-66' Fine Sand to Coarse Sand w / depth, moderately sorted, 
54 5/5 loose, solvent odor, increasing gravel up to 5%, dry to v. 

- 53 - - -~ -- -- - - moist w / depth, gray 5Y 5/1. 
39 4/5 

e- 58 - ~ -'--
_..,_ -~ 

_,_ 

4/5 
- 63 -- - '-- ~ - f-- _f--

7.7 5/5 
- 68 -- -f-- - '" -~ - L661-78' Sandy Clay, v, fine sand Iense from 68-711

, saturated@ 
5.5 3.5/5 691, moderate solvent odor, coarse grained sand, 

1- 73 -I- - ~ -- -- -'-- cohesive, dark grey lOYR 4/1. 
325 4/5 

1- 78 -I- -- -- --
120 __78-98' 

Clay Till, hard, trace coarse sand, dry-moist, trace 
1- 83 -1- -- -- -'-- - cobbles, dark grayish brown 2.5Y 3/2. 

5/5 
- 88 -- -- -C-- -'-- --

- 93 -- -- -C-- -~ --
5/5 

- 98 -- -C-- -- --
End of Boring@ 98' (Well set@ 85') 

- -~ -- -- -- - -

- -- -- -- -- --

- -- -- -- -- --



ERM, Inc. 
11350 N. Meridian Street, Suite 220 
Carmel, Indiana 46032 

Well Construction Diagram 
1/ 71 /~ 

Well Identification: VEWl 
(317) 706-2000 

Client: Eli Lilly 
Project: SVE Pilot Testing -------~~------
Pro j. No.: 0004213 --------------
ERM Geologist ____ ccA=n~dy'--'-W'--'a=Il=ac~e'----------
Drilllng Company: Reynolds, Inc. ----~-~----
Dr ill er: Jeff Jones ~~~---'=~-c"-'-==----
D rilling Method: 18.25" HSA 

Ground Surface ----------
Elev.: Depth: 

Top of Seal_!_!~ ft. __ _ 

Top of Sand 12.5 ft. 
---

Top of Screen~ ft. __ _ 

Bottom of Screen 29.5 ft. ---
Top ofSeal_3_1 _ft. __ _ 

Top ofFill 32 ft. 
---

TopofSeal~ ft. __ _ 

Top of Sand ~ ft. __ _ 
Top of Screen~ ft. __ _ 

Bottom of Screen 64.5 ft. 

Top of Seal 66.2 ft. 

Top of Fill 66.8 ft. 
--

Top of Seal 70.5 ft. 

Top of Sand 72.5 ft. 
Top of Screen 74.5 ft. 

Bottom of Screen 84.5 ft. 

Bottom of Borehole 85 ft. 

Date Installed: 7/11/03 
-------------~ 

Date Developed: ____________ _ 
Development Method: 
Water Removed During Development: 
Static Water Level Depth/Elevation: 
Top of Casing Elevation: 
Ground Elevation: 

r 
Protective Steel Casing 
and Lock 

Type: -----
Diameter ----

Borehole Annulus Fill: 115 gal. Barotherm Grout 

Seal: 10 gal. 3/8" Bentonite Pellet, 
Slotted Screen Material 12.5 bags #5 Sand 

Material: Stainless Steel 
Schedule: 
Diameter: 6" 
Slot Size #20 -------

Seal: 10 gal. 3/8" Bentonite Chips 

Borehole Annulus Fill: )10 gal. Barotherm Grou 

Seal: 30 gal. 3/8" Bentonite Pellets 

Slotted Screen Material 74 bags #5 Sand 
Material: Stainless Steel 

Schedule: 
Diameter: 6" 
Slot Size #20 -------

Seal: 3 bags 3/8" Bentonite Chips 

Borehole Annulus Fill: 46 gal. Barotherm Graul 

Seal: IO gal. 3/8" Bentonite Pellet, 

Slotted Screen Material 15 bags #5 Sand 
Material: Stainless Steel 
Schedule: 
Diameter: 611 

Slot Size: #20 
Borehole Diameter 18.25" 



- ERM, Inc. ·(/'SI'/ Soil Boring Log 
11350 N. Meridian Street, Suite 220 
Carmel, Indiana 46032 Boring No: VEW2 

ERM® (317) 706-2000 Page 1 of 1 

Date: 7 /22/03 Proj,No.: 0008469 Project: Vapor Extraction Well 
Client: Eli Lilly and Company Location: Tippecanoe Laboratories 
Drilling Company: Reynolds, Inc. Driller: Chris Boulet 
Logged By: Martin Ryan Drilling Method: Hollow-Stem Augers 
Surface Elevation: Top of Casing Elevation: 

Total Depth: 85' Diameter: 12.25-inch ID Sampling Method: 5-foot continuous sampler 

Comments: Boring drilled to 98', well set at 89'. 

Depth PID Blow Sample Recovery Description/Soil Classification 

(ft.) Reading Count No, (Color, Texture, Structures) 

- 0 - - -- -- --
Cuttings 0-15' Gravelly Clay Fill, no odor, no stains, brown lOYR 4/3. 

~ 3 - - -- -- -- --
Cuttings 

- 8 - r- -- -- -- --
56.7 3/5 

r-- 13 - - -- -- -- --81.4 2.5/5 
I-> 18 - - -- -- -- -r-15-18' Gravelly Sand, loose, poorly sorted, subrounded gravel 

66.7 3/5 up to 211
, slight colvent odor, dark yellowish brown - 23 - r- -- +- -- --

50.3 2.5/5 10YR3/4. 
f-- 28 - - -- -- -- - -18-25' Sand, well sorted, loose, moist, gravel present up to 1 H, 

33.0 3/5 
r- 33 - - -- -- -- -- no odor, brown lOYR 4/3. 

40.0 2.5/5 25-51' Gravelly Sand, loose, poorly sorted, subrounded gravel 
- 38 - r- -r- _,... -r- -- up to 21

\ moderate solvent odor from 48-51 1
, dark 

70.0 4/5 
1- 43 - - -- -- -- -- yellowish brown lOYR 3 / 4. 

96.0 2.5/5 
,- 48 - - - - - ,- -- --

92.0 4/5 
- 53 - - -- -- - r- - -

125 4/5 51-61' 
Silty Sand, dry, strong solvent odor, well sorted, faintly 

~ 58 -- - - -- - - -- laminated, grey lOYR 7 /2. 
429 4/5 Unit IA Sand 

~ 63 -- -- -1- - r-
3329 3/5 

'- 68 -- -- -- -- - -61-82' Gravelly Sand, loose, poorly sorted, subround gravel up 
191 3/5 to 211

, strong solvent odor, grey staining from 65-68, 
- 73 -- -- -- -- -- saturated @ 63', brown lOYR 4/3. 

43 3.5/5 
- 78 -- -f-- -- -r- --

4/5 
f-- 83 -t- -- -~ -- --

3/5 82-94' Silty Sand, well sorted, moderate odor, black staining 
- 88 -- -- -- -- -- throughout, black SY 2.5/1. 

1/5 
- 93 -- -r- -- -- -- Unit II Sand 

~ -- -- -- -- 5/5 - -94-98' Clay Till, hard, trace sand throughout, diy, no odor, no 

- 98 -t- -- -~ - r- -f--
staining, very dark greyish brown 2.5Y 3/2. 

Unit II Lower Clay 
~ -- -- -- - - - 4lnd of boring @ 98.0' 

- -- -- -- -- --



ERM, Inc. 
11350 N. Meridian Street, Suite 220 
Carmel, Indiana 4603 2 

Well Construction Diagram 
TI g /9 

Well Identification: VEW2 
(317) 706-2000 

Client: Eli Lilly 

Project: --------=S-eV=E'--'P'--'i"'lo'--'t--'T""e"'st=in""g'--------
Proj. No.: 0004213 --------------
ERM Geologist ____ ccA=n=d,__y-eW-'--'a=ll=•~ce~---
Drilling Company: ___ ..::R.::e,_y::_no=l=ds,,_,..::In:::cc:.. __ _ 
Driller: Chris Boulet ------==="-'--'-----
Dr ill in g Method: 18.25" HSA 

Ground Surface ==:........ _____ _ 
Elev.: Depth: 

Top of Fill O ft. 

Top of Seal_l_7_ ft. 

Top of Sand 18 ft. 
TopofScreen~ ft. 

Bottom of Screen 44 ft. 

Top of Seal 46 ft. 

Top of Fill 46.8 ft. 

Top of Seal 51.5 ft. 
Top of Sand 53.5 ft. 
TopofScreen~ ft. 

Bottom of Screen 89 ft. ---

Bottom of Borehole 89 ft. __ _ 

Date Installed: 7/30/03 ------'-'_::_cc.:..::. _____ _ 
Date Developed: ____________ _ 
Development Method: 
Water Removed During Development: 
Static Water Level Depth/Elevation: 
Top of Casing Elevation: 
Ground Elevation: 

r 
Protective Steel Casing 
and Lock 

Type: -----
Diameter ----

Borehole Annulus Fill: 286 gal. Class G Cement 

Seal: 15 gal. 3/8" Bentonite Pelleti 
Slotted Screen Material 75 bags #5 Sand 

Material: Stainless Steel 
Schedule: 
Diameter: 611 

Slot Size #20 ---~~--

Seal: 12.5 gal. 3/8" Bentonite Pellets 

Borehole Annulus Fill: 79 gal. Class G Cement 

Seal: 20 gal. 3/8" Bentonite Pelleti 

Slotted Screen Material 86 bags #5 Sand 
Material: Stainless Steel 
Schedule: 
Diameter: 611 

--'----

Slot Size: #20 ------

Borehole Diameter 18.25" -----
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•• 
HARZA ENGINEERING COMPANY Sheet --1._ of -1 

SOIL BORING LOG 
_,.. 
I le31 

Project Number _ __,/_,.lg,.,,8,_4.,__ ___ _ 
Project Name ELC. · PHe::.E e , , 

T?,v-n EL"' 5/b • 3 ' E !\DI 18 ~ L• ,.- Boring No. , PP-/ I (M~- M) 
Location .3§ NTowPArH 1175 A~ A:..o Client ____ __,f_.,_L,:C.,.._ ___ _ WATER LEVEL. -2'-24' -5' -15.t.'I 

PrNE"L'O Coordinates: N f'Q-,.!)/ 
Contractor ____ T!.O=S!.'-C~. ___ _ TIME T\.,om~ Ac=R Wet..t.. 

11/eo '/2c.f'BI E 03,-C/5" 
D ri II ing Method: _ _,flc1.~"' . ..1.w14./crP:s.LU!.CG,t.• __ _ 

Hole Size-----'~'-' ______ Sample Hammer: Weight __ _,_/_,4.,,,0c,,# ___ _ 

DATE 11/20 
Ground Elevation 5"18-8 
Total Depth 30rr, 

'Lte·'·' ,, " Driller ~-, •~!:! Drop ___ ,.0,,.0,.._ __ _ Ill I PA=~ <W>Oy 
Date Started2QJl5 "<& o 

Logged by R L J ....... Sampler Dimens,ons :'.>PT Date Completed II /20 /PS 

'--· 

3'h 

., c ~ NOTES 
a. ~'., ;;: ~ 5. :g § SOIL DESCRIPTION· AND 
t:!: 8- ~1 g-m ~ \ u,g FIELO TESTS 
~ ~ ~J! - ~~ 1--------------------'--'--_;;:. __ ;___ 
a. ~c -sc er: c gi~ :.:·-
E 

o __ c,,- .J::.,- ·- ·- ~ co c- '5- Ill C ITJ 

~ <!> j C J ::l[3 
4?: . F'1fc" 

·- ·-· f--+- ..__.., __ L._ L---

I 

Surface Conditions: 8.ENcM 0Ertu~EN SI.OOil•e PCl-lO3. 

FILL: Bizowt-/ SAi-IO a Ga.AVEl 
w/Cl/\V GJN0ER. 
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·--
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HARZA ENGINEERING COMPANY Page 

11S31 
BORING/WELL COMPLETION REPORT_. 

PROJECT: EU~§~ Q~ Tieeecanoe Laboratories 

Date Installed/Completed: 

BORING/WELL NO: ~~:.~._lFP- I I) -:::,- 1 / <? "] \ 

.. _11 .. J .. 20 1 '85 ... __ 

Contractor: 

General Location: 

Coordinates: 

Top Elevations: 

TSC, -----------·----------------
__ FtoooPLAJN --·-·-----·-·-·-···--·--...... _____ ·•-•··-

North 20~5/ 
East __ 63•'15' -·--··· 

Ground _ 5/8-8 -·- T.O.C.: _520.87 -·-

Bottom Elevations: Boring: ... 400.8 ........ . Well: 590.87 Seal: .498 .. SOI__ ..... 

Drilled Diameter: ____ J "----··--·-·-- Drilling Method: 
Drilled Depth: &J' 

---- -- -· ··- -- -····-··-- ---· -- ---- -• --

Drilling Fluid: 

Cased/Screened: Yes )!._ No 

Casing Type ...... GAt..VAN1zt:0_5TC'El ___ ...... Diam. " __ 3._ .. 
Screen Type _10 .. suor Sm111t&6 .. :s,EEL ......... Di am. ... _3'' --··· 

From - 23 To 2,0sr,CJ<-W 
From ... -2:3 .... To .. 28.' ··-

Other Materials Installed (Type, Size, Depth): 
I"' s " 'I I ........ » ........ J).E£f:l.<;_E: .•• '!''B.GI!s<:J:i.Vl=._ ... ~ll~!~.~ .. -l<2 ... ~i..litl.€.l;; .. ;;..J:i;;!§LIQ.: .. 2,'l.. .. +.~J;,.L./JY ... !lc@Jfi:, 

Gravel Packed: Yes 
Yes 
Yes 

X. 
X 
2C 

No 
No 
No 

Materials 
Materials 
Materials 

.. 'PJ"1U)R/l VE[. . ........... ···-···-··-- ... -·· 
Grouted: .. C.fl".l.e:r,ffa fi&iTQf.lJ.If=c..... .. ................ . 
Backfilled: -·- .. C,wE;. S, ni S/1ND.. ... .. .. .......... _ .. .. 

Geologic/Soil Log Available: 
Field Permeability Tests Available: 

Yes .X. No 
Yes No 
Depth ..J§,.4{t' .. 

Type 
Static Water Level: TOL 

Formations Passed Through 
FtLl 

==-U.N.1r. I ti .[Auuv,AL>) .. ····-··-- ----....... ·-··-

Remarks: 

From 
0 

Depth 
To 

-- ------------ .... 4 ..... .. 
······ .. 4 ...... _ .. ..SO ... . 

Date . ./. .. /20 .1'8fo .... 

Elev. 
From 

_ S/8,8._ .. 
_S/4,'8 .... 

To 
_St4,8 .. _ 
... //88,8 ...... 

Thick­
ness 

.... 4 , .. 
... -, .ec;, ' ... 

-·· · -··-·· G,a,vl{OWf\Tl~'.12 _,.;Ao _sLd,1-ff .. soL VENr o ooR . ..... - ... -- ... - .. ____ , .............................................. . 
...... - .............. \,J.;u ... f';,/N, _:3E;T: IN A 'lfLTY .:'lA!JQ .............................. - .............................................................. .. 

(Attach Well Construction Sketch) 

Engineer/Inspector: .. ?.J..~ ....... -- .. -·--··· Date: .J/}Y9. ..... 



HARZA ENGINEERING ·COMPANY Page __ 

WELL CONSTRUCTION SKETCH 
PROJECT: En~§~ C~ TiR~ecanoe Laboratories 

COORDINATES: North 20>5I 
East _ 03~'16 __ 

ELEVATIONS: Ground /;)8,'o 
T.o.c. _520,'BJ _ 

,-----------------------------------,-. 
SuRFAci, 'PRoTl=CTOR w/ 

<'.)AP ANO L0Ol. 

lJEPTH(Fr.) 

GRovND 
SuRF'A(£ 

,--__.,~--Toe Ei. s-20.87 
f---"II---CAs1N<,. CAP 

fl.5/8,8 D ~--------~...___.,,_, 

FILL 
!-'----~ -----

5 

FLOOD'PLAIH 

ID D1cpos1T.::, 

15 

20 

25 
A LL U'll UI'-'\ 

1/, 1_ '.' I.' 
21'- //_;. 

, -. 

' 28 - ' 

__ _.__3" GALVAN/r:EO STl:f'I.. CASING-

--a':'t DIA BoRE'HOLE 

' 
'-----Bn:·:·t;N1TC SFAL 

k---t-- 3;'/0 SLOT STAIN LES.::, STl"Fl 
SC.r:?EE'iy 

3o 30-'-----C\...--'!S-l...._ 

CAVE SILT'/ SAND 
J 

Engineer /Inspector: -·--·---'ir,j__~---·----· .. ·-····-
( 

Date: _L/8b _____ _ ... 



. I HARZA ENGINEERING COMPANY 

Project Number __ ...,lc:,l,,:,.8,_4,___ __ _ 

Client _____ .1.E..!cL~C."-----
Contractor· ____ ...1T_,,S,_,(:,"------

SOIL BORING LOG 
Project N"""' t l (:,- °Pt-1A5E C, 
·R El ~511 ·10'' Er..501 21,' \\IE't'< . -

WA'T'EA LEVEL.' -II' -10' 12:72 
TlME Duit1r,t& AFret1. 

t>E'--111!1.. 0 
W:.u. 

DATE 11 /21 1' /2 I 'lzd'Al 

Sheet_•_or_, 

Tl6?>2 
Boring No. FP • I?, ( M\l,f • o) 
Location 8'NTowP1m<; w'E AEl?.t'o,Jc, 
Coordinate,: N 20~ 19 -

Dri Iii ng Method _...,Hu.~=wec,/c,:P-"u;"-'·Gs..· __ _ 
" 1•0~ Hole Size ____ ,_ _____ Sample Hammer: Weight----'-'~"------

E __ •;...:2,....•..:cl5=---­

Ground Elevation _5"'""2"'/,,'-',.,,(z'----
T t I D h 30 FT. ept 

{!,Lf;.t:J.N ' 
o a 

Driller Drop so Date Started 11121/ss ';f~<;gY 

Logged by 'RLJ .... Sampler Dimensions Sff Date Compl_eted II 121 lox 
, 

t -5 ., ,:: 1l .,:: :-:: 5 
NOTES 

d 0. ., ~ 

0. 

?: !J !1 
., "- SOIL DESCRIPTION· AND - c'.lt z ~1 51 ~-~ '=- ., -;:, ., 

~ 'Ou 
FIELD TESTS 

.,:: 0. ., 
:i:- .c:- a:- "'-;; '""' - a.=- E 0. 0,:: -c: -s:§. ,:: - ~-~ Surface Conditions: S kOOWl=i1 oF Tow 'PArl-l 'RoAP 0. E E co;; 

,,,,_ ~-., t!ll ,::-
"' ,:: "' 

0 t!ll t!ll -5 ,:: ::,-
"J · ~--~ 

>--· -- -·-· >---· Fl LL: 131<0UJN ~ANO AIJO G-11.AVEL 1--· "M u 
w/ rL/"1 811,J0f/2 S 'BROWN CL1W LAYER). 

_ 1- 01sr 

3'/z 4 --- SIA :'! 
s 5 $\ 13 5S i'. IA" 14" - •l 'Sc Fr G-RAY S,ny CLAY "M II 

-1- 01sr 

TRAC(; 0R6AN/t --
Taf\CE 's,wo 

n'I. I SoFT G-11A'/ ro '13.11w S11. rY CLAY "M 
,,. 

_ 01 sr 

- f;' l1nLE Oat,AN•c. _ _ sl-lU'I°' r DEC.fl'{ 

10 10 s2 ss f~ IA" 13" - OL 
veererAnON ODCIC. 

·rq-ll • 

Lco'.'>E B,Ac1<S1LTY F1-1-C.1<s SANO ..... 
. ~ "SATURP,TEO " 

13½. ' 
L 1rrcE ORu/1N •t •Pc. 1.JJooo - ~McoERtHE cocRs . ' 

;)r d' :,p. - .... 
15' '" S.1 ss . 1/l" t"~· - Cl 

'::x,r-T B.11c1< S,n'f CLAY -~~~ ,, 

L 1TTLE F,-,1. SANO 
- ._ TURATEO 

J8'l1 p _t-JiaoeRATE !,CL\Jl!NT OC 

Tl<AGE 0ROANIC 
-

. I 
20 2fl <.,l ~ I II!." II'' - OL Oa.A510NP.L CR$ SANO A~- G1<M'<=l LAye-;_ 1-Co1.L£:"~T' WP:l:CR. <:J/lf,{1 

.... Ff',JS~ A e,tl AFTC• 
' ' - ._ S4,W-L.(0-/D. 

ni '.' ST1FF LT, GR11'{ SttTY CLAY - r•Vi M " 
- .3 CL-

Er<v c,sr 

L1rrtE SANOS 
--

2€ ZS S5 $S ' ,a· II" - SC. _Mooet<ATC 5::L\IG(Jf oo, -
--
- -

oAV, I] 
Touc,.t-1 Cr1<.A'i S,n't' C,LAV - 1- "/v1o, s r " 

- I,, 
L1TTLESA>JO,S (TILL) 

- .... 
30 30 S(, s.s "' 18" 15" - lL 

EOB -&:i' - .... 

3'"WEu Pr: : /8 · / 3 ' - >-

>- WE'LL -
CAVE '. NorJ E - '--

DATA , 

(;.RAVE l 'PAe.i<! ·. SO ·ID --
-~ 

• I 1-0. e a,ewn,o 
S1=AL · JO· 1 - .... 

fff!iC<,' e 5 E"A (. , 

Eu':vP.T'ION Tot· .. 528 ,<,,'I 
_,_ 

- -, 
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HARZA ENGINEERING COMPANY Page .... 

Tl ~3c}.., 
. BORING/WELL COMPLETION REPORT 

PROJECT: Ebe\§.§~ ... Tieeecanoe Laboratories 

BORING/WELL No, _MW-0 jFP· 13) ::: 11 ,s--:s;;;i. 
, 

Date Installed/Completed: _J/_/ .. 2/_;_85 .. _ .. 

Contractor: ___ TSC, ___ •··--··-·-····-----·-

Gener/il Location: ____ Fu,,oo PLAIN ···---··-·-···-······--··-···--··--······-

Coordinates: North ,. ___ 2.Q:_/~-·---
East ..... 02+15 ··--

Top Elevations: Ground _ ... 52Go. l, --· T.o.c.: ___ 528.t:/L. 

Bottom Elevations: Boring: ...... 'fqk,_,(, __ .. Wel 1: .. €08,7... Seal:. S/1.,·5'!"/ ··-

Drilled Diameter: 
Drilled Depth: 

Cased/Screened: 

'7 
............ 30 ,- ... ------···--·-

Yes X No 

Drilling 
Drilling 

Casing Type ...... C.AtVANt.;P-o srrGL ....... Diam. s' 
s' Screen Type -·- /{J •!;;.:ar _srn1NL.E:!3 :JTl!tzL .. _____ Di am .. 

--····-····-··· 

, 
From. -13 
From __ -_18'_ .. , 

, 
To 2.?I(':..~~ 
To .:·_13'_ .. 

Other Materials Installed (Type, Size, Depth): · 
....... 5-Fr ... :}CRFA~'2. PRCJTf:QT!vE'. _(:Az1,tt;. ;. t,,. S<,VA/1"-ST:E'f?L -.To ... '2.Jz' I $ET /,t GRoor .................................. . 

--------------·----- --------- ------------------------ --- ----------------- - ___ .,_ ----------- ---- - ----
---------------------------·---------------------------------------------------------------------------

Gravel Packed: 
Grouted: 
Backfilled: 

Yes 
Yes 
Yes 

X. 
X. 

Geologic/Soil Log Available: 

No 
No 
No :x 

Field Permeability Tests Available: 
Static Water Level: JOC 

Materials 
Materials 
Materials 

... 'P.f8 . .Q..&f\\/!':(,, .......... -----··--···--·· 

,From 

_ ~E'MgNT · 13EN'ro,-, 11:"-........................ __ _ 

Yes .'½. No 
Yes No 
Depth .. __l?:TL .. 

Depth 
To From 

Type ________ 
7 

___ _ 

Date ... J .. / .. 2/J_J_8k ...... 

Elev. 
To 

Thi ck· 
ness Formations-Passed Through 

Ft LL 

........ .V.Yu .1 V(l\,cus;;AL~)-----·-· --------------- ______ -
----- 0 ···-- 4 ·- 5,_2i:,~(, -·· 

_ ,522, (,, ---
5'l2 r'o_ . _ 

. . .504-/_ .. ... I~,~,. ......... 4 ... ,,., __ ... 22 .. 5" ... 
····------------·-----·-·- --- ---- ----- --··- ---- -- ----- --

-------•--------------··--··------------------------
'1_2,5' 

Remarks: 
•------·--· 'PooR _:,At;_Q_. LP.Yt.=i!. ... ,THI N /\NO SLl Ti.)_wl\l> _ _IMP@oV!"Of','/ PtACINC,. .. <>RAVEL_ /31;~(14,I __ -· .... , ..... 

___ _ ____ WElcL POINT c ....... ·. ·--·-·------------·---·---·-·-·-····---------· ···•-------•·---··---·- ............ ····-------· .. -- ..................... ·-· 

··--. _____ (',,&o_<.:dQW.8TK/s_ .HAQ __ ~_W,tiL • .:;<;eXK':'.r .... O.Q.C.IL ·····-··-·-··------ ----······-- ................... -----···- .•..•.•.. -

(Attach Well Construction Sketch) 

Engineer/Inspector: ........... 7?J...~-------------·····----·-- Date: J/'8(;, . 



HARZA ENGINEERING COMPANY Page __ 

WELL CONSTRUCTION SKETCH 
PROJECT: En~a§ C~ TiRRecanoe Laboratories 

WELL NUMBER: -- MW-0 ;:: 1\ s 3 _;:;/ 

COORDINATES: North ·20qg 
East __ 02~/5 __ 

ELEVATIONS: Ground 52'=,, (, 
T.O.C • ... 528,({f__ 

,------------,-----------------------,'> 

DFPTH(Fr.) 

SuRFAC.E 'PRoTf'CTOR w/ 
()/lP ANO LOCI<, 

, ___ Toe EL 528,(,'/ 
I--"!,----C ASIN<,. CAP 

EL. 62(,,,fo 0 -,...-------L....--'-----1--1 

s 

JO 

IS 

2.o 

30 

Nor1c '. 

FILL 

FLOOOPLF\IH 
D f Pu· '· • ,-c_ - .._, 1 I .._, 

FLoooPuilr--./ 

DF"rJ_---1 ·:.1T _\ 

_ ( Sf\ND'i) 

' 
r-LOOC-PLn1N /l3-

Drpc,srr2i 

+4----+--3 .. GAL VANJcfcD ST€£'L CASJN6-

u B . j/:../,,t--- FNTON IT E $ f"A L 

l//j 3" 
:t DIA BoREHOLE. 

._'1 ,' 

CAVE, NONE 

DP/f'lOPFO W1TH SUl3Me-RSl6L£ 'PU/1P AT 56-PM {ffR TS(:. I/~<,) 

Ir/or TO ScME. 

Engineer/ Inspector: -·----'R;i_~-------------·-- Date: 1) 186 ______ ... 

I 
I 
I 
I 
I 
I 

! ·,·. I 
I 
I 
I 
I 
I 
I 
I 
I 

• 
I 

• 
• 
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HARZA ENGINEERING COMPANY 

SOIL BORING LOG 

Project Number __ ...l/...,.lo,i8..,_4.,_ __ _ 
Project Name fLC. · Pt-tAC.E C. 
R • £c,~511'+€' Eto!li·II' \\Jt:I< ' . ' ,. 

Client ~· _____ E'=-=l-"C,'----- WATER LEVEL FP_:!2,- + 2' 'I. 71c 
Contraaor ____ T_,__.,S;,;C:.."'------ TIME Dv,.11,<, llFrE/? 

O,!.'t'EL-'.O 
'V.Jr!t.i.. 

Drilling Method HSw/P,uo- ~ReyEer,..,o OATE II/ 22 11/2 'I.. ''2c ffll, 
Hole Size ___ _JC..

1

-

1 

------ Sample Hammer: Weigit _ __;IJ=A'-·-----
Driller c..-,et{t{ Drop __ .,_MuA,.._ ___ _ 

Logged by 1? 1J Sampler Dim sio -IJ --A. . ····- en ns 
"O 

1 .c. ., C: ., 
~ ~ ci a. ., ~ - C: a. 

~ !i 
., •-o SOIL DESCRIPTION· 

~ ~1 ;z 81 ~"if 
~-;. ., ., - a. ~ ., " C>-::, "O" ., - ., ., "' 

Sheet....:£..of_.£ 

Tl8=53 
Boring No. MW P (See FP 14) 
Location 81

\vcF FP-/4 
Coordinates: N _ _,2:.,i.;.•,,.3'-'I ____ _ 

E 05•2.'.3 
Ground Elevation -~6=12c:.•;;;,4 ___ _ 
Total Depth __ ,:..IC/,:....:.F..:.T:.:,· c---c--­

Oate Started li/zz/$5 C~fY 
Oat Co I ted ii /22 /85 . e mpe 

NOTES 
AND 

FIELD TESTS ~: .c...g .c. a:--- a. ~ a.- E 0 C: - C: ..C:,; C: - :.:·.;; Surface Conditions: Fux,o cl'" oco :>Lu06 e FCNo; Weeo, • ~e:e:os a. E E iii~ "'·- ~- ~- ·- ~ ., ell c:- C> 
C: ., 

0 ell ell .:l C: ::>o ., . 
'---· ·-- ••·•-· . '-- $1.oe FP-14 Loe,. FcR ?x,,L De~c12,pr10N' - . 

-~ •. 

No 5AMPLING- --= . '- -
. '- -

!':. -~ -~ -..... -
-- -
-- -
->- -

ID -~ -
-~ -
-~ -..... -
- .... -I ,;- - .... -
-- -
-~ -
-~ J-kf..C! ,J-lE"LO OPEN -

To O /0 0-{ 1?<=vl't<r 
'>A EoB - l'i; AFfeR Putu1-J&e1..uc.~iz2s~ . 

1-(SANO Cl-I Lf'AO AWER:,) - .... -
. '- -
- Pust-4 WEU t:ASIL'{ -.... , 

TC • /8 • 
-~ -
-

.... Arrres1A/J Fww 
-

-~ OBJELOP~ llPCJJ Fll.PU™-
-1- RevE1n F"MM HOLE,. -
·'- -

3" WELL 'Po11-1r 
, -~ -

• /8- /3 -~w £:LL -
CAVE: ' ..... 

DATA 
-Jq- I 4 

- L- -~ ' 
GRP.Vf:L PAc1<. 

. 14 ·8 - .... . 
• 

I - .... . 

ScAL • 8-S - .... . 

Toe..~ 514.45" - L- . 
Eu::vATlilN - \J.:iLI'.: 0-/<0 <-'f I'D . '--

A(3.:)VE SE'('IL.. 
- L-

- L- -
, 

L.------



PrOject Number fl,84 
Client ELC. 
Contractor T.SC 
Drilling Method 1-1~ w/Pwc, 

" 

SOIL BORING LOG 
Project Name __;E:;..cc..L C."-,·_P-'-'--H"'A-=S-=E-rcr.n,..,...-

' MW·P R,vei> EL -~!;,,7 +S ' E 5l)I II' . . l . 
WATER LEVEL .,.s· re -t-2'> q,70 

TIME D.,1w11r Al=TE~ 
'Oe-~CL10 
Ill-·< 

DATE 11/22 iihi l/20j{;1, 

~neet _,_ot~ 

Boring No. FP· /4 ~E'lc/',(W- P 
Location IDO'N Tcwflm<:25o'E ~.Pll~ 
Coordinates: N '21+ 3 I 

E 0.5+3{ 

Ground Elevation _5"'-'-12,c•:..,4.__ __ _ 
Hole Size 

CnENN 

/40# 
____ _,_ ______ Sample Hammer: Weight---'---'-"'------,, Total Depth /8.5 FT. 

Date Started f J /22/85 'Jg:;fV 
Date Completed · .f!../22 /85' 

Driller 

logged by 

5 5 

><1z 
-

ID 

DroP--,--"""''------
l?LJ ---'-'==-----· . ·-~- Samp er Oimensrnns SPT 

[ l; e .t:: _ c: NOTES 
~ ~Bl ~'l!I §-.ii !t ~-~ SOILOESCR/PT/ON· ANO 
t ., f ~ ~ Ii -. -c " '---------:------------..1-_ _:_F_;_I ::.E::.LD::....T:.:E::S:.:l.:S:.....-1 
a, =''"c £°"c CC(: ~ ,::= t!!E r Q 
E 

o ,_ en,- .t:: ,- ·- - ·-::; Surface Conditions: ~o SU/061: NND FlOORj 'OC:N>E! wEeC,,,R<:lEOS. 
CD c- ¢,- -~ C n:i 

.n:i <O GJ C U :J-
V) ..J -:> (J -, ·. F,£,, 

-·-· f.---,C-- +--1--+-~ 

:S/ ss I 111• 12• - ()L 

('}, 

2 1'r () 

.S2 ss 2 I~'' '.ff!.v - 51-1 

SoFr t)RoUJN ~ GRAY SILrl CLAY 
L1ITLE SA"-IP!> ~ S.E'AMS. 

-- .. ~ M I _ _ ER'/. 01sr 
1 

· >-Moof'R.ATE oeCA'I 
- t- Vf'6ETATio,-J cooR. 

~ -s· 
_,_ 
·--

"s .,- ATURP.TEO 
" 

-
. 
. 

-
. 

-
-
-
. Loo$E G-RA'I Cuwev SI l T 

L1TTl<' F ... SA1-10 . --Sc? '" SAMP<< OF • 10 
--i---;--+-t--J--t-+-+----Ti.:.:R:.:.A:_:::CE:.· ..:0:..:R.:::G-::.A.::'-':::l~e.:._ _________ -=11- 13,ow·vP MA r<a:RIA< "' 

/I 'T) AA C SAND H$ """""'';,.,,re rMe·· 
Loose C...,-RA'y TO D(..AC..t< rv,o• R2:, ~NO -t-- PttlG·-C.:i'fLt.!£0 O~Pff'I(,. \, 

13'1 2 
- 4 

fl . ( . _; t- DR•Lt..1>1(r. _ 
'SM l.rRAV/=l VAR1"1GlE COlOR. 1 5•5RWN()lfp ;, .. -- -

15 15 S's S.S. 
,_ ,a' IA'' SP ANO FN·Mo SAND tA'lfi'R.S __ \iii<eN PwG•':'"" _ 

. . Pvt.LC::O j,:l~ S4 e,..cW•IIP 

frU\(e ()R6FINIC (M111u) --..,,. ro -10: s4,..,.H,.-
. - U-Jr1e"~ ro sAftlf'i.e. . 

1er, <.II ss - - i," - SP 

20 

~f:1·r~t--t--=-+.'£....f=-r7------------,---------d-•·-J,.\-.,A°"-e ro AO.:At-J<:.~ 
E OB - IS 1/2 ' • ,_ AV<,fl<, 

-
. 
-
-
-

_.,_ -
. 

• 0- . 
. 

-- -
' -- - I 

-
- I- -

-
----- -.-- - . 
. 
---
---_..., -
. 
-
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HARZA ENGINEERING COMPANY Page _ .... 

BORING/WELL COMPLETION REPORT 
PROJECT: Etlse\§.sl g.,_ liE?.E?.@£'..se\O.f!sl Laboratories 

BORING/WELL NO: J'1W_:_!?_ (FP-14) :: '71'333 
I 

Date Installed/Completed: _ _II /_22_; 85 --

Can tr actor: ____ .. _ T'.:> C. __ ·----·--·-·--·-·---

Gener al Location: ___ ._. Fux,o PLAI.N -·-·---·-·-·-·-·-·---·-·-·------·-···-· 

Coordinates: North ···-· '21~31 -·-·-­
East ·-·- 05•c$. ··---· 

Top Elevations: Ground 

JIJS::>3 

Bottom Elevations: Boring: 

_ S-1'2.4 . __ ._ 

... 4qg.4·-··-·· 

T.O.C.: __ 614.45_._ 

Wel 1: -· 49c'o4S" -··- Seal: .504 ·507 _. __ . 

Drilled Diameter: 
Drilled Depth: 

Dri 11 i ng Method: 
Drilling Fluid: 

_ f.lot.ww S.wM w/pu:r,. -·-·-
-- ___ ~'RE \/ER r _ 

1

'······-··--·------· 

Cased/Screened: Yes X. No 

·-·-·-C-j\LI/At-lleEO .sn=E't.. --- -3" ,.. /3 
, 

I 

Casing Type Diam. From To 2 !>T/C!l<UP. 

.. -. 1!3'-··· Screen Type ___ .. .!O ·SHor srfl/Ntess sTCc"i=L_ Diam. -.... 3 "-···· Fram _- /8' __ . To 

Other Materials Installed (Type, Size, Depth): , · · 
-··--· 5 FT .. 5QRFACE.Pf2C>TE<:.nvE .. CASI i-li.,._/{,"sQVARf. srlf€l. •. TO ·•_212 .,. . .SI=U/1 GROUT .. _._.-····--···-·-··· --• 

- -·- ------------·--·---·-··--------·----------------- ••-------------·-·---··------·-------···- ---------- .- . - --

Gravel Packed: Yes .X. 
Grouted: Yes X. 
Backfilled: Yes _ x_ 

Geologic/Soil Log Available: 

No 
No 
No 

Field Permeability Tests Available: 
Stat.ic Water Level: TOC. 

Formations Passed Through 

Materials }1,·A 0/?AVts'L --·-·--··-- __ . ____ ··-·--·-·-
Materials _ CeMENT-(lJ;.NrQN1rrc - .f"!"f\<lRn!IEL. __ ._ .. _ 

Materials ___ CAvC= .,. o~&ANJ.c._<;,.ANO ·--------·-·-- __ _ 

Yes .X. No 
Yes No 
Depth·- __ _JJ<., __ _ _ 

Depth 
From To 

Type 
Date _ _L/ 20_JJ3./, __ _ 

Elev. 
Fram Ta 

Thick­
ness 

__ LJ.., IT. IV.( AuvVi,\Ls) ---·-·-- --------·--·-··--·-·- ...... _Q._ ... ___ _ __ l't ·-···-· ___ 512,4...... J'l:L9._ ..1 .. 1'1 ' .. 
---------·------·-··-----·-----------------·------- -------------- ----------- ---·-------•-• ---·--···----:-- ---------

Remarks: 
.. ___ -· __ )Q LL_ .Y.c!a. ~ __ ~Jl.MP.f &Q _ et_BQ_RJ;'J:@,,.. 1; ___ a ' .. L Q E .. J1W_·J',· 1:Kc:al.';!, ~.1.~"' ~'e.10"' w'.. ;N..ro . .JLS. fl N w,Lv , • 
... . .. ·- ·- ... ,_. Aa.1 E.~/llt-1 ... HQY ._!i.fl.\~.fJi:!/ _. QURl./1.fr. .. WHL.. L':Oill.L~&XlQ/,/, . .1\N.C_WM_ .. ru. .-1:oe. .. QE. .,C_<\S (,'/1,_(t.zJ .. UCON .. ... 

_ ·- -·. ·- __ '.Q/!<f'.~!Ulol.f..,_}? 1 ~J,.@._ !a ~..licY.f!.IlQ.N . .R.!)J.M!c _AT._ -::.5.2.0. _QJ;i/.JN<Jc .1.&.20'>.lJ .• t\.J.lQN __ ... .. . .. __ . _ ... _ .... 

(Attach Well Construction Sketch) 

Engineer/Inspector: ......... J?L~ ......... .. Date: .J /'8(:, .. 



HARZA ENGINEERING COMPANY Page __ 

T 12> ?>3> 
WELL CONSTRUCTION SKETCH 

PROJECT: En~~g C~ Ti~~ecanoe Laboratories 

WELL NUMBER: .M\61..::P __ --= 'T i 'S".3 3, 

COORDINATES: North ·21+!3] 
East __ 05+2:3 __ 

ELEVATIONS: Ground 512.4 
T.o.c . .. Sll.45 _ 

,C...---'-=-----------------------------~--
SuRFAC.£ 'PRoTl=ffOR w/ 

tAP ANO LOC~-

---TOC Et.5/4.45" 
DEPTH(Fr.) f-'',t-~-- CASIN(,. CAP 

O -,...----_L--=6..::.L:..., 5_1,...2A---++---I-+~--------

GRtJuND 
Sul?F"Ac.£ 

5 

/0 

15 

Nor1= '. 

FLOOD-PL{',_ Ii·✓ 
UEPOS!T'.::c_ 

, , , 
.. • 1. 

• l 

. ' 
,' ..... 
' , 

;- ---
~- ... 

-.-t--3"CALVANJr:Fc0 $T€£L CASING-

•-+---'BE"NTONl"IF SFf\L 

---a':i DIA BoR£HOLE. 

. ~. 
', -· . 

J ~ •• 

' ( 

' , ' ~-

-:- G-RAVl=L PAC.I< 

•..-t---J-- 3;'/Q SLOT STAIN LES.::, STEE'( 

SCJ2FcE'Jy 

CAVE. SAND 
' 

DtVElOPED. W1TH SUl3/Vlt=RS/(3L£ 'Pul"IP 

Nor TD Scf\lE. 

Engineer/ Inspector: ..... rJ.~: ________________ _ 

- r_;•----_ . 
~. _;r 

":'~_'.·1~-;: ;Ji 

:' ii 
I 
II 

• 
I 

I 

• 
I 
I 
I 
I 
I 



HARZA ENGINEERING COMPANY 

SOIL BORING LOG 

Project Number K,84 
Project Name El C. - 'P.-1A:;C: C, 
°RWE'R ft ,..,517 - I , • E"t:51>1-17' . . , . 

Client L WATER LEVEL -3-22' -5 -15,50 

Contractor J.sc, 
Drilling Method H~ ...,, PlU(-

TIME 0.:R1116 -A n-1:'e ~E'~'~ 

DAiE 11/€ I 11 /2 I 1/ZO/Bb 
" Hole Size /

,,.. .. 
___ _,_ _______ Sample Hammer: Weight---'--'~=-----

30" 
DroP---="-----Driller (l-LE"NI{ 

Logged by 'RLJ ---'-"=---~· ····- S.mp er Dimens,ons 
5PT 

Sheet _/_ of .l 

J/63'/ 
Boring No. -FP /2 {M1tJ 1ft: 
Location 1oo'N lou.PAtn; 12o'E lle~.P, 
Coordinate<: N _..,2"'1':'-~-"-2:"2~----

E 03H>'/ 
Ground Elevation _:>,::-.,_/7.,_,,_]L----
To_tal Depth 30 Fr. 
Date Started II {'21 /6~ ~~'f 

Date Completed II /~I IS!> 

al ~ , ~ ~ .t:: c: NOTES 
~ 8, ·i:-tr ~,lj i}-l- ~·~ SOIL DESCRIPTION· AND 
~ l, o fl- ~ g o !: 1:1 u;: 1--------,::--------------L_..:F_:l;:E;:L::,D_T.:.::,E:.S:..:I S:__ 

-E~ o:S, ~]" ~£ .S~ ;E~ Surface Condition,: B~NcH e;:iwe~N ~t.c.JO<l•ePoN05,· wgeos. 
cij c- +-'- .,.. C t'l1 

~ cc j g, <'.3 ::iu 
I .5 . FH'" 

~. -- -··-· - FILL; BRoW"1 SANo4GaAvEL 
v.,j{!_<A'f /3/NOEI<. 

1-"M II 01sr _,_ 
°Sp01C.~ HAVE. ::nRoNG--~ -

'--=-~-4-+-+-'--1c--c--!--+-+--1---------------------+-Dcrt:A'{ vao-. GON?. f I"" "Ri:RCJ.tE'O (l.lATleR@,. S -

3Yi I 
- I 

5 5 ::.1 ss I 18 .. .'1" 
1--"'-P'-+-::Y=::..+-'--_µ,'-+-'-L.4-~ So Fr Ga A Y SIL TY CL AV -

LI TTL!: ORG-ANIC. ~ LA'IE"-5 

c1, TRACE' T" LnTLE FN SAi-JD • SFA1v15 

ID 10 !>2 ss 2 ,;;• /8" - Ol 

t-----+-,3-1/l-+--+--l-l-+--l-+---l--< S:.FT QRA'{ S, t T'{ (;LAV 
lRAcE tJR&fl,J/C w/MARL 

/5 15 5'l ss 2 /fl' IR" - OL l1TTLE F'..i. SANO .i S!,AMS 

t--"--t--+--1r-+--+--l---+-~-I So FT G-R AY F,-.s Srv., ov SILTY C l AV 
I 'll TRll<.E ORGANIC w/MARL 

20 91'\ S4 5S IP' JR'' - Ol 

?'{I, 3\ 
- 5) 

25 25 ~ 5S 'F) /ft //;' - SP 

?Ill " - 7 
"l/) ,,,., 5f, ss - f 2" 12" - SP 

t---+--+-1---1--+-+-+---l----¼ !3 "w G L l Pr. : 2 21z • 2 7 f2 I 

C,wE : 24 - so' 
I 

&RAVEL 'PAci< : 24 -21 
SEAL 2 J-18 

1 

f LEVATION T-QC., '. 520, 2 / 

_,_ 
-L-11A A S( 

1v10,:;r 

::1~fooeRATE OEeA'l 
VEG-ETATTO>I ooc~. - '--

...... 
111' ,, 

_._ IV\OI ~T 

-L-3u6-HT OE"CA'Y 
-L- Vf:6C:.TATICN cOCR. 

-1-

-1-uM • 01sr 
-+-

SuG-H r PE<A'f 
--Vt<rr?lPtTtoN OOOR 
-1-

-f-WElL 
- >-

- f- DATA 
- ,_ 

-
-
-
-
-
-
-
-
-
-
-

. 
-
-

-
-
-
. 
. 

_ JjoLe o~cr~o ~eve. _ 
e,El>L. 



I 

:I 
:11 

:1 
ll 
I C- '., 

![. 
i 
~ ~. !.,. 
I • 
~ '. . ~ 

r11 
ill 
'II 
ii 

:=t 
111 

II 
II 

HARZA ENGINEERING COMPANY 

BORING/WELL COMPLETION REPORT 
PROJECT: EQg§g Q~ Ti~~ecanoe Laboratories 

BORING/WELL NO: _MW-N_.(FP·12)::: 11i..s<--\ 

Date Installed/Completed: __ /1_1.'21.J.85. ___ . 

Con tr actor: ·----.TSC ________ ··-··-···-···--·-

Gener al Location: .. __ FtooOPLA IN-··--·--·-·--·····------·----··---·-··-···-

Coordinates: North 21•22 
East ___ .Q]tQ'l_ ____ _ 

Top Elevations: Ground _ 517.·7 ___ _ T.O.C.: ... 520.Q./_ 

Page ....•.. 

Bottom Elevations: Boring: .. 487-7 ...... . Well: 4qQ_Q/ Seal: .500-503 __ 
" Drilled Diameter: ________ _? ----·-··--·---

Drilled Depth: -·-······ 30' ·····----··-----··-

Cased/Screened: Yes .X. No 

Drilling Method: 
Drilling Fluid: 

_1-/ccccw S,EM w} P<vG. --·--

• Re~E1~.Tu _o:..iR11-1e,, _ w~u. -·-·----
1/.lnf\u .. An(jN C>-it..'( 

Casing TypeG-acVANl"l<C"O. sn=c:L --·--·· Di am. 
Screen Type . _ _10 ·.su,r. srAJNLE"ss J,TE"ltL ..... Di am. 

:3" From .-22,5 ... To 2,5~TICKu• 
.... !:>". ..... . From · 27,5_ ... To .-.22,S' ... 

Other Materials Installed (Type, Size, Depth): 
·- -- 5- FT .. __ SUA.Fltl.f_ PRorEc.rtVE. _CA'SINfr, __ t.:i'

1 

~~Yf\ft:£._ ~TEE'L _ ro :· __ 2 .' __ !)'° r IN GR:OU( ·---------· 

---------•------------- ----------------------------------------- -------------------- ------------ - ·-··-·-·· ----------

Gravel Packed: Yes X 
Yes X .. 
Yes :,<;_ 

No 
No 
No 

Material s'PEA Gpi1v£1.. ·····--- _ ··-·--··-·-······ 
Grouted: Materials ... ~€aM(fff~.c\.,N.!1;>N.<.t""·•·•• ........... --·•······-··· 
Backfilled: Materials !:'th'€.) ....... - .... - ............... -···-·····•·••·-

Geologic/Soil Log Available: 
Field Permeability Tests Available: Type 
Static Water Level: TO~ 

Yes .X. No 
Yes No 
Depth Jc>:?.Q ... Date _.J_/ .20/ :Bfu ..... 

Formations Passed Through 
fl LL 

=•·· Vuu:.1 tJ (A LLtNIAL ,) -••·•--.... ____ ····-·-··· •. 

From 
Depth 

To 
--·· 0 ······ ...4 ·­

. _ 30 ... ...... A ..... . 

Elev. 
From 

... sn. 1 -· 

.. 5J3A ..... . 

To 
5/3, 7 

... 48]._7_ . 

---------------·--·-----------·---·--·--·-··----·-·--·----·-- ----·-------- -------- ·----------- ---------·---
--------- -- ------ --------· -- ··---- ------- -- ----· ---·- -- ------- -----·- --- - -----
·--------- ----·----·--··- -------- --- ---· --------~ ------- ---- --------·-- ·----·-- --------·-- ------· --· --

Thick­
ness 

.... 4 , ... 
>.2(:,' -· 

Remarks: 

······- .... --·-C,®U>-!..0.Jll.A.T.l; R._.Lf8V ,; Cl G Ht. .. :l,;'- <l(tf. r . ODOR.,. ·-·· ··-·-·--··--_ .•.. -· ..................... ·---- -·- ····--···· . 
····· ....... ·-·· .... \lire LL f011{T ... 5E" r . /H . A. M€1J{U,'1 • COA/;t;;E .~/IN /J • .... ···•···· .. -·- ....... -•·· .......... ····--····- ....................... ··•·· ..•. 

--- -- ... ---- -- - ---·--·- -- ---- - --- - -----··- .. ------- ... --------· ------------- --·- -- ----- ----- ----- --- ------------- ---- -- ------ ·---- -- --------

· (Attach Well Construction Sketch) 

Engineer /Inspector: ...... 'J(J..~·······-······ --·--··· 
, 

Date: .J/8b ... 



HARZA ENGINEERING COMPANY 
Page __ 

t\lsl>L\ 

WELL CONSTRUCTION SKETCH 
PROJECT: En~a@ C~ Ti~~ecanoe Laboratories 

WELL NUMBER= .MW.:.t:t _ _::c -n ,g3 £f 

COORDINATES: North ·21•22 
East _ 03+Qj __ _ 

ELEVATIONS: Ground _5J7,7 __ 
T. o. c. _5]Q._'.f..L_ 

,--------------------------------~-. 
SuRFACE" 'PRoTeC.TO(( w/ 

t:.AP AWO Loo,. 

D£PTH(Fr.) 

0 

G1<0v11:r:, 
SuRF"ACE 

---Toe. EL 520,2 I 
i-:..::.r-t--- CASIN<,. CAP 

5 

10 

15 

20 

25 

Nor€'. 

FILL 

FLOOD'Pl/\lN 
DFPo.s ,-,-:::, 

{\~ c ·_,v1 v/v\ 

21(-

+-4--+-3 .. CALVAN/i!:E"D STl!l!L CASING-

I<-- a':l: DIA BoR€HOL£. 

1--4+----CEMENT- BFN.OJ./JTE CROUT 

--
/ '. I i , , . 

'!. I 

...___ CrRAVE"L -PACK 

~--l'--- 3;·1os,or S7NNLE5::, sTEFl 
$C(?E€f.j 

30'- 1-----+-....i.;:,"--< 

CAVE,SAND 

,-(}p"" (p1=R ,~c. 1/'Blo) 
D£VELOPFD. WITH StJl3MeRSl<3L£ 'PU/1P A• o ,., 

Nor To Sc.AL£. 

Engineer/ Inspector: _____ 7?.J__~-----------·-- Date: __ / / '8b _______ _ 



.. HARZA ENGINEERINu l.:UMn•m, 

SOIL BORING LOG 

Project Number _ _,_,//,,""8,.,.4..._ ___ _ 
Project Name ELC.. Ptte5Ee 

Client -----"'E"'L"'C.'------ WATER LEVEL ~2· {,2n.' M.57 
Contractor ____ Tc.;5=C.'-----
Drilling Method fl'.s wfo RuG-1 R:i1Md. 

7 11 8' "' Hole Size i R"AM"O ro - Sample Hammer: Weight _ _,f~4Q-=------
Driller J.RR'I Drop &/ RU -~~----
logged by ... ···- Sampler Dimensions _c;.PT 

TIME OvR•>JC. Ane12 
P&Nt!~l.t) 

Wet..• 

Fl e~r OAiE l'l/17 /2}/1 'haff3b . 

Boring No. - MW~'/t/837 
Location NE@,Wl5tAReA;Si>u,-l,\ly'-V • 
Coordinates: N 04+ 1:.3 

E -20•45 
Ground Elevation leO'i • G. 
Total Depth 70 &.y, 
Date Started 12(H,[85 ~t'T 
Date Cornpleted 12/alas c:\,~c'.'o .... 

6 ;S 
0 C. 

C al ~ ., ~ ,,:; c NOTES 
~ 8_~ !-.t ~'If !1 ~-g SOIL DESCRIPTION· AND - o:f z ~ 

!!:, ., 
,,:; ., ~ 0. 
~ a.:=. E 

Iii ~ l i ., :!I. - -0 ·"-~ 1--------:-------------,-.L.-..:.F..:.IE:.L:::D::_:T~E:::ST::..::__S a. ~c -sc a:c g.::: ~~ 
E .2,- g>= .S= .,.- ·c:::: Surface Conditions: DLo PA:!.TURe -a.a/lSSES, C. E ., ul 0 ul 
"'

ffl CQ CO Gl ~ (3 ::J !! 
..J Go? u 

1---. • .. --1--- +---·r- - ~- oL &00.11.,1 SAtJoV C..tAYE'I TOPSOIL 
--- iJ{i. I,., 

- 5iA 14 
~6+--'-1...+$:'.!!l6~SS~,..1l1...I .J...1.C-/O"µll:t_'-4---~~D=-NsE BRocutJ FN • c~l', SAND IIIJO 

t---+--t-+--1--1---+---+-4-"-!\'l!I:fp. SM C'R·AVfL 
1
.supczouNoi:o 

CoAll.5ER cF vM1t-10t1: ~cco/1. q 

1--,-,,o+-,;-+--5-2+-Ss-+''a!:..
2 

+-,.8-<" f-Cl~"-1--_-4-S-IP TuNSE' &owt-1 Moro Cas SAND 
TRAu, C.aAVEts, suaRoul>l~ED 

ConRSER oF VAR,AtlL~ Cotoia 

15 
22 

"V M " -- EP-Y Oi5T 
--
--"AA II 

1•101:,r 

• c... 

. • 5,-'
1Mo1sr '' 

- '--

- '--

- '-- "/001sr" 
t1: 15 -<h S5 

- ._E'#-10 OR(Lt.lNC,, 12~(. 
t--+--t---if-+-+-+-l-+---1----------------1.::,:::..._· 

SrAm' Oel<U>J(, li/,i 

25 IC" In" - SP ~ME 

l--+-1a¥,,...,, 1--+---+-2-4 +-4---1-~--lvf=R'I 'DeN SE BROWN Mo· CRS SAND --
40 Th SM GRAVEL, suaRou1-1or;o = = • M015r ~ 

.SS d3 /A" /:>' - <lo G L1rne RAV1=L~ ""'o Coae1G --
<1AR~E~ OF' VARIA/3Le Co~oR, -'--

?"th ll 
- srs· IJ" () - C.0(3<3Lc AT • 241 -'-

25 es SS' .ss 

~AY, ~I 
- 42 

30 ""' f:,l ss 4'1 18" <!,, - Lr,, GRAVE t AT ·.2'1 1 

--
~7 "'-"· PA /8~ 141 - 5P --

--
- '-

! .4l\ 40 <.O 55 47 If( 12' • SP 
c.du'r 
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HARZA ENGINEERING COMPANY Page 

• BORING/WELL COMPLETION REPORT 
PROJECT: Ens2~ ~~ Tieeecanoe Laboratories 

B• RING/WELL No, . MW-Y :::: -n s-s '7 

Da~e Installed/Completed: . /2 / /7 _/ '85 ___ _ 

Contractor: _____ T~ C, __________________ _ 

Gener al Location: --~!=:IIQ§:§tLf1fm,iJla1,1r:.J.lN!LWf;:,r.f11.@_1'!\, _________ . 

Coordinates: North 04+73 
East ·-· -J:'014§ __ _ 

Top Elevations: Ground __ l:>OG>c~--- T. o. c., .&oB,.8k .. 
Bottom Elevations: Boring:· ·- 5%,_b .. _ .... Well: __ 538.8{, .. Seal: .552-5"54 . 

Drilled Diameter: 
;i J, 

__ ].._E.fi':AM.feQIQ._8 ____ _ Drilling Method: 
Drilled Depth: ...,o, 

-- ... -- ····-- J.'. __ --- --- - -· ---- --- -- Drilling Fluid: 

Cased/Screened: Yes _x._ No 

Casing 
Screen 

Type __ . GALVANlcEO "$TFl=L ___ . ___ Di am. .. .... .'.3" --· From (,,'3 To 
From ..... lo/?/' ... To Type ____ /0-":>1.-vr STAINLE!>::._5TF~L ____ Diam. •···· 3 • ...... . 

Other Materials Installed (Type, Size, Depth): , · 
5 " 21 ,, Q • ............. Ff ... 51J/<j'AlE .. Pt<cTEe.TII/E (\,15[1Vl- ,.~.- $QUtlR.f STE'EL.TO .... _ .... z .. _? [i':T . ./H<..ilK· CRETE ... ·-----

------------·------------------------------------------- ~--··-------------

Gravel Packed: 
Grouted: 
Backfilled: 

Yes_)(_ 
Yes X 
Yes _)c 

Geologic/Soil Log Available: 

No 
No 
No 

Materials ... 'PEAil:-RAVILL ·--·--··-- ·--·--··--·· .•.. 
Hater i al s -~1"Mt¥.!,lLla>!a"'1.IT!J'i.!lE. ....... ···- ....... _ 
Materials ... SANO_e.Avc: .......... _ --·-·-·· ···-·- .. . 

Field Permeability Tests Available: 
Yes_')(_ No 
Yes No 
Depth··· ... ~1:§.7_ 

Type 
Date .J.l.~Q_I Jl~-Static Water Level: 

Formations Passed Through 
T• PSC:IL 

·-=-U~~.J .. ( 1-1~p:_4~:::-,LJ_ ... •-·---·-~--·-···­
.. -JJ __ JL(.. __ . __ .c ... _.Y; ------··--- ·--- .. 

Depth 
From To 

0 4 
·- .... 4 ... _ . loC;, .. . 
-· -~(a ____ --·· 70 .. . 

Elev. Thick 
From To 

lc,O(,,,fo fo02.(o 

·-_?,QZL(,, ~. . .. 5.40,.h = = 
__ 540.t;, __ _ .5%.L . 

Remarks: 
·-·-·---·--··GRo.t.J.r,,tD.WAJ.flL J.1fLQ_S.Ll '1.!:!I __ s .. o .. t',/_f".N..T ... 0..00£?., ____ ... - .. ·····--·-··· ·-- . _ _ ···-· ... - . _ .......... . 

·-· -- ---- ·-- --· -·- ·-. ··- -- ----· - . ·- ... -·· ·-· ·- - - ··-- ... ·-- ---- ·- -·· ........ -·. --- .... ·-- ·-- -- . 
(Attach Well Construction Sketch) 

Engineer/Inspector: ······-··-·}?,J...~ ..... . Date: . J/ 8.b ... 



!ARZA ENGINEERING COMPANY Page __ 

WELL CONSTRUCTION SKETCH 
PROJECT: Eu~ag C~ Ti~~ecanoe Laboratories 

WELL NUMBER: _t!.JA:Y --"" , 1 @ 3' 1 

COORDINATES: North _ · 04•7.'.3 _ 
East __ -20+45 _ 

ELEVATIONS: Ground foDfo, lo 
T. 0. C. __ l,06,8':, 

.----------------------------------~-. 
SuRFAC.E! 'PRo il=C.TOR w/ 

tAP ANO LOUl. 

DEPTH{FT.) 

0 .-------~---+---! 
l0Pso1L ·., ·, 

,1-'-'",-----~----
1--:___:,p-- "Q " '-11K· Cf1F1 r-· 

/0 
UN1TT 

-1-4--+-3" C-ALVAN/r:ED ST€£L CASING-

20 
~- a':t !)IA BoREHOLE. 

30 

40 

Go 
- G-RAVl=L -PACK 

io3'- _._ __ 
.,g:_ i----t--3;'/0SLOT STNNLE"~ $TEFL 

UN If TI (ctn'IP;) 70·- l.--...-j>----''- SC.REE"Jy · 

.- CAVE' sn:-:o 

Nor TO Scf\Lc 

I 

Date: _J/8b _____ _ 

,~, 
,,::-. 

:,J, 

,I 
:1 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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HARZA ENGINEERING COMPANY Sheet2..of...:: 

Project Number __ /ufo"-8=4 ____ _ 
Client ____ ...,E""'L"-'C."'-------
Contractor ___ . .L[~S.,,C...__ ____ _ 

Drilling Method H $ u.i/o PLIJu-J?orn~Y 
" ,n ; G'j W/Rel/f:Rr ti 

Hole Size 7 f11cAMEOToo Sample Hammer: Weight _ __,_{4"'-0 ____ _ 

J ,/ -· Driller f'RRL Drop __ _,..:.v=------
logged by R LJ Sa o· !:>PT 

SOIL BORING LOG 
Project Name EL(:_· Pf-1/lSE C 

WATER LEVEL. ·•lo?/ -/,;5, (,.5, -f? 
TIME Du1>1116 Arrea. De:...-eL. 10 

Weu .. 

DATE 11/s II I?, '/20/b,, 

1IS-:Q5°s 

Boring No. _,_M~W .... -..,~,_,s.._ ___ _ 
Location 5' 5 Q<' 

Coordinates: N 05+44 
E _··...c1'2"-+-'fc;::..'f!...... __ _ 

Ground Elevation I,, IQ~{) 
Total Depth 90 FT {SEE MJ1·$ 4 §4) 

l'2La I~ <-o:,OY Coot. 
Date Started ...!..!eJ.:,l."1.!/'"'#--r------
D t Co I ted 12 11/f',t) 

Bl-l·S 

- . ··-- mper 1mens,ons a e mpe 
' 

-0 NOTES 

1 .c 1l. C: " ~ a d !l '" 
~ - C: 

~ 
> " ·- 0 SOIL DESCRIPTION· AND 

al z ~l 
0.- ' 

~ ~1 at U)" FIELD TESTS 
"-;o " ~ -0" 

ii " -.c -- a. 'l:- .c- a::- "'~ QJ~ 

Surface Conditions: TAl-ll< Pf\D ~ o.- E .2.s ~ C: .c.S C: ~ :e·~ 0. E E 
o,.-

~ " ul "' "' 
c:- i,;,- C: "' 

Cl ul ul .5 C: =>u " . Flf,, 

1--- ---- ·- --- .__ ~-
-f-

• f-

• f-

·-·-
·--
--
--

so --
-f-

{)-5'3½' S1=E" So,L &R1t-1& lD6 MW-~ ...... 
5'Jh 31 - f-

- "°%" t;p. ~ -- -- -- --- -
(},.RAUEL -Coe,e,LE • B(X)l0£R LAYC"f?. 

- W' • 
i:,5 r-r $1/ ss Ii A" A' - ~p Mot5T ro "Da.v --

~ '.)oME 13Row,;J Mo· CRs SIH.tO -
C.oARSER L1MEsruNe MG-RANl7fe'. flr-t&UlARP,s · _EAC,~R ORtU ... 1Nt. 

58~ ,,,. ri.n,ea. suaaouNo~ ...... Ft<oM · 6"/o 
1

• 

- 50 DeN:sE "BRcw"1 Mo-Cas. SAND --
w w J? $S, " l·?'I Q,, - SP LtTTLE GRAVEL -1-

~U0/\N6-VLl)R ·ro SV'3QOtJN0!?O -~ 
' C:otVH-€/2 CF VARlf\(3(. ~ ~Ct..Wfe 

'·"½ I'.". 
--" -t,'.3 

- ?9 
DENSE GP.A'/ CR"-' 10 Mo SAND, "S 

,, 

fr,5 U, ,,,. ~S, 9{;, lfl" I'?/ - :,P 
-1- ATURATEO 

L1TTLE SMrnMoGRAVEL, 
-f-

'S;LIG·H\ S<..'£.v'CENf OOCi<$ 

(" ") 
-~ 

$V(3RCCl-.WfE0 TO ROCJMOEO PEBl3l€S ->-
{01/ 17 Tt<A(t" FINO --
- ~f- Occ.AstoN/11 Cot3(3LE. ~ '"Sf\TU/lf\TEO " . 

IA 70 7n ss (4_~ ,~, /'I' - SP .-McoC=RATl:: Sc,(.Vf"" -
SAME. 

CJ0oR5 
- - S·l4 ~A.f'lf'L~R G(ERf!tLLt 

I -,,,,1. 
- ~Ttte~H e:&CGJ:.,p~S. 

llS - -- 16¾• DENSE' GRAY CR."' SAND ANO SM [}J?AVE L-
75 75 35 '" ., 'I. -"$ I 

15 ~ - SP 
MATE/'i?IAL · HAS GacUn..1 rA1NT'. -

_ ATVl<ll TE'O. 

- /l,foocRAT£ '°"""r Mc<;,Tl-/ 506RourJOED roRce:-toEO 
-

TRACE F,,,G s 
- - o=R. 

70J. '>L 
Oc<f\6/oN/lL Cct3/3LE, 

- f-

- '¾' - 'SflTVRf\WO 
. 

-

Pr 9<\ IL S.'.',. - II,, II • - ::,p SAME _Moo1=RAre SOl.v~r - oaoR. 
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HARZA ENGINEERING COMPANY 

Project Number _ __,,/,.,/nc,.8c_4,_ __ _ 

Client -------"E"'L""C'-----­
'': '' Contractor ___ ~.!..-u,1..,_!,,"'-----

Drilling Methorl 4"RomR'(l8"RomRtw/l\'Ev~ "' 

SOIL BORING LOG 
Project Name _,E~L~C.~·~B~H~A=5=E~C._,_ __ _ 

WATER LEVEL. Secr MvJ • S.s U,',D'i 
TIME - - DE,;i!l-'.o 

We:i.t. 
DATE - - '-ko /'81. 

Sheet ~of~ 

Boring No, MW-g, d :::: 1\ Ss j 
Location B'WcF MW-Ss 
Coordinates: N 05+44 

E -12+78 

"'''·R O 
• 140"" Hole Size <t: E'AMEO ro o Sample Hammer: Weight---'-=----

Driller __ ___;J..,E""~"'~-'-y_____ Drop __ _,,SO"'--' __ _ 

Ground Elevation ,_,,-"'.l,Ll.t..~--. 

Total Depth q5 r S1cie Ml\"-S ~ S~ 

Logged by -~R~L=J~---·------ Sampler Dimensions __ .,:Sac,;P_T:__ __ _ 

,2/ /85 
o,.,..,,ur, RA<tt 

Date StartedlO ~•c', 
Date Completed /2 /10/85' · 

l .c "' ,::: " ~ NOTES-~ d C, 

~J "' ~ _,::: 
C, 

~ ·"' "' ·- 0 SOIL DESCRIPTION· AND e11' z ~l 
o,_ 

:E al e11 en.; 
FIELD TESTS "'-;:, "' ~ 'CU .c a. "' ,._ .c- o:- "'-;:, CU4'.= 

~ a.:=. E a. ..2.s ~c i·s C -
ij:•-

Surface Conditions: TANI< PAO C, E E O>•- ~- ·- :! "' ul <ll (0 c- ,::: "' a ul ul j C ::ic:3 
'I f/E" 

I--· -- ···--- 1---- .... --
-~ 

H5 -~ --------
0 .. 90' SeE So,L BoR1NG- Lo&s MW-S t<;,s --'lo ------------- - - D«1LLE'O NOTE'& 

VER'/ DENSE GRAY FN SANO'{ SILT -~ 0{!11 .. l.tN& ~rlA~6-12 Al 
.".M ~ - -. -q I' 

I <t3'/z 1,,/ LJ Vr=Rit:ou&H G-RP.'I SIL r'I CLAY _ L .__ 'SATVRAr1co 1 

- <X>A 17/ 
rR11w SANOS CTILL1 - .... 9€ q< $/'/ S:5 3'2 1011 JR" fl' cl ,.,Mo,sr'' 

Eo6 •95 I --
-- .. - --

3·· WEu 'Po, NT : 83 ' - .... 
78 ·'-WELL 

I 

DATA CAvE: 95-78 - ,-.. 

I - .... 
GRAVEL T\1c.1<: 78-7:J .. -s ' 73·1( - ... 

!=At· - I-

Eu3\/ATION Tac: 010.71 - HouE GRouTED • 
._ t~o.uve s.t:Al • 

--
.. -
- f--

--
- -

.-- - ... 
.. I-

- -
-I--

--
--
- -
- -, 



HARZA ENGINEERING COMPANY 

Project Number~-_ _,_//o><>.8/...!4 ___ _ 
..... i:~nt __________ _ 

,1tractor _________ _ 

Drilling Method _______ _ 

Hole Size ________ _ 

Driller __________ _ 

logged b y ---· ----

:! 
.c " C :;: .c - d a. 

:i 
.. ~ 

b. a. 
?:: > " 

E 01' z ~1 ~1 a:t 
" -;:; " ~ 

.c a. " a:- --- .c- "' -- a.- E a. .2 .s -c i~ c-a. E E o,.- 3-" ul CD CO c-
0 ul ul _j C 

'l 

-- ·-- ---

-· 
81/i /2 
- "A 

65 ~5 $17 S5 ,I/ /$' /'.',' -

AA'/, 17 
- ,,. 

<JO l9o <;IQ ss 1,12 /8' ft:' -

SOIL BORING LOG 
Project Name EL C.- -P1-1A5e C, 

WATER LEVEL 

TIME 

DATE 

Sample Hammer: Weight _______ _ 
Drop _______ _ 

Sa mp er D' sl 1men ons 

-C 
·- 0 SOIL DESCRIPTION· 
~-~ 
-0 0 
o,t.= 

q:: ·z; Surface Conditions: -- ~ 
C"' 

::>c3 
F1e,c 

--
SP· 

D1=NsE Gruw S,LTY FtJ SAND 
:':(,j 

g,. SAME 
S/,f 

SEE 3c,c 'BoRJNG- Lo& MW·SJ 

3''Wr:tL --Po,i-Jr: -l,8 fo3 
I 

CAVE: 9o-sci' 
0-RAVEL 'Pr-ic1<: !:.'J-S(,' 

Se-AL·. 5(,-54 1 

EtevAnot-1 Toe. : l> 12-12 

.-. 

, 

Sheet_±__of o 

"l\'3s8s 

Boring No . ....,Mu..utV_-..,~,.,:,~----
Location _________ _ 

Coordinates: N--------

E --------
Ground Elevation------­
Total Depth---------
Date Started ________ _ 

a e mpe Dt Co lted 

NOTES 
AND 

FIELD TESTS 

-· -
-

- _'SATURA"fEO " 

ciliD - - MoOfr<Alt sctvr:NT -
oOOR, ---

-- -
. -II . -
- - SIJTUR/\Tl"O, -
- - McoERATE soclJENl -

eocR. -
-

,_ AoomoN1<t f/ S Au&Efl -
-~ . ·-
- f-

Nor AVAILA(.3(.E. -
-

~l}J 12/J0/85, FILC = -
OPEN HOLE (ro ·Cl:>') - ~ ~ -tJJrrH REIIERr. €AM , 

- -w1rl4 ~;i' RorAR.'I ro -f/3~ 
ON il It J~S-, 

- - -
- -WELL -
- - DATA -

- --
-- -
-- -

- - -
HocE G-Rcum o. 

- - -/l/&;VCc Sr,"A(.. 
-- -

- - -
-- -

- - -
-- -
-- -

- - -
- - -
- - -

-- -
- ..... -
-~ -
- ~ -

ii 
ii 
:I 
II 
i 

' •• . 

' I 
I 
.,. 
\i,•.--., 
'I 

" I ;. 
I 
I 

• 
I 
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HARZA ENGINEERING COMPANY 

BORING/WELL COMPLETION REPORT 
PROJECT: Eb.is\2.§. G,.,,_ Ti e>,e>,ecanoe Labor a tori es 

Date Installed/Completed: 

BORING/WELL NO: . t-1\W·~s O 11~3-'13.5 

._121__11_.1_'ss .•.. 

Contractor: -·-- TSC... ___ ,, ___ . ___ ,, _____ .. __ _ 

General Location: 5W F1ELO, <,vir1<1N.J/\Altf 'PLr.J'I, eizoPl:'RTi __________ _ 

Coordinates: North 05+44 
East .... - /'2 + lo"I ··--

Top Elevations: Ground 

Page 

Bottom Elevations: Boring: 

_ t:,JO.o --·-·­

-- 520.D ..... 

T.o.c;, 

Well: 

_.J,/2,i2_ .. 

__ 542, i2 ---· Seal: 554 · 552 ____ _ 
II II 

__ 7,, REAMfEQ.rt1 8 ·-Drilled Diameter: Drilling Method: 
Drilled Depth: ............ '10' ...... --.. --------· Drilling Fluid: 

Cased/Screened: Yes X No 

Casing Type ____ GAL v11,,.,.,,rco __ :STE'<=.L ______ Diam. 3" -·-------- From - '=,!', 
From --:-~e,,-Screen Type _._. IO.--;,.Lor __ 5TA1Nt.E~ .. ·!>Ttz~L __ .. _ Di am. __ J'' ...... 

Other Materials Installed (Type, ~.ize, Depth):· , , ,. v · 

... ___ S_ FL _su,,~11c.a .. PRoTecr, "" .. c~:;, NC.;_ h_.5QllflR.E ;;n;:eL m .• 212 .... :>.ffr .. t" ... Qu.tC.•< :cR/fT"- ____ .... ·--··----

------------·-------------------------------------------------------------
- - ·- ····-- -·. - -· - -- ---- -- ------ ------ - ··- --- ... ----- ·-- ·-- -- -- -- .. -- -- ...... -- - -- _____ ,. -- ... --·-- -- ----· -· -- ----- -- ---- -- --- - --• .•.. ---- --- -- -

Gravel Packed: Yes X. No Materials __ 'f:,fA C,f<AI/E'L --------· ........... _ .. _________ I 
Grouted: Yes X. No Materials _<.EMeNr-.0~wto1-1,TTeo ....................... .. 

Backfilled: Yes -~ No Materials _ :SAND CA\/~ ----·----- .. _ ................... .. 

Geologic/Soil Log Available: 
Field Permeability Tests Available: 

Yes ;,<;__ No 
Yes No 
Depth-- _j,§.,.1L. 

Type 
Date ... )_i .. 20_/ '8"1 ... Static Water Level: TO(, 

Fon MW-$ ,o,,-r10,, Depth Elev. Thick-
Formations Passed Through 

= __ 0~~rLI: l?ANP tGR/\Vli'J.f ._-[&:vweR =::: ___ 
______ UN1; 1_1 .(T,~~ --;_~;~y_\ _______ .......... _ ...... .. 
___ U1,1.1_.JL.(JL' ____ . vei) ----------·-----·-

From 
0 --- ------··---· 

....... 7, .. _____ _ 
- 50.5 ..... 
__ 82 '---· 
-· 'i4.5'_ ... _ 

To From To ness , 7 , .... 1 .. ,.- ... /;,IO.0 .. ____ .. i,O'3,0. _ , 

-~·e; ... -!cm.%,-- . __ $..28,.Q -- --7fs]~ 
__ 5__..,_ ___ - 559. ,.. .. ~ 55.5~0 - -· ' 
_ _'14.5 ____ 528,0 ........ 515,S .. _1e,5' __ __ 

> 
_, 

_ 95 _____ 515,6 ___ ____ SIS _______ ____ oO ----• 

·--------------·------·----------·---··--·-·--------- -------------- ------ -------··---- -------···------

Remarks: · 
·------- MW·S. W.1\.:0, DRtHfi'Q_.I\NO SBMPLr=..o __ 5 

1 Ji cF _ MW-:S;, LTwENTY: Fw,,,__ c F .1-/ocww·SIE'M A<!.(,,fJf_ 
........ W;\:;;,HRAR£PAN Q_ lF-fi IN 80t?EffQl e, __ _ ., _____ ................. _ ........... ·------·------ ..... _ .. , ................. - . .. .. .. 

~-- ~-= = t;'~·~lt½/~$~ ~~=~:='lo~·~: =~Qfl~ =H.$ =Av~tc ti a~,==-=·:-·=~·=-• .-.==·:.~-=---=.: :::· •= :: ::•·: ._ -_ •= _ .. 
(Attach Well Construction Sketch) 

Engineer/Inspector: ......... 7f.~ .................... . Date: . J)BC, . 



HARZA ENGINEERING COMPANY 
Page __ 

Tl 8:,S 

WELL CONSTRUCTION SKETCH 
PROJECT: Ehe~@ C~ Ti~~ecanoe Laboratories 

WELL NUMBER: __ M_½/..::;>.s :c \ \S:,~_s 

COORDINATES: North ·D5+44 
East _.:lt!..i>.S...._ 

ELEVATIONS: Ground i,;,/0,0 
T.O.C. __ b/2,/J 

' 

.---------------------------------~-. 
SuRFAC€ 'PRoTE'C.TOR w/ 

t;AP At-10 LOl/~. 

DEPTH(Fr.) 

D 

OROvN:t> 
SuRF'AcE 

f:L, lolO. 
' /J 

-•---TOC. Et.fol2.1'2 
f--~---C.ASIN<,. CAP 

ID 

20 

30 

40 

hJ 

70 

80 

FILL 

' 5-4 _ 
56'- ._·. 
59'-. ' 

..._-1-_3" GALVAN/r:ED S7E£L C:AS!Nfi.. 

~-a·~ DIA BoR€HOLE. 

1-4-f-- C.E1>1ENT-l3FNTDN/TE CROUT 

,1-,,,t--ll--- .3;•10 SLOT STAINLE'S.::, sTt'Fl 
. SCJ!€€!y 

>-+----PLU/.,-
/ ' ·.....i--t---CAVE,SANO 

./•' 

-----------·----·-
Ur,.1,r:IT (sn,/1:i:i) -

</i) I CJo'- ,~-___ __,_ 

NcTE: 'DE'IELO~O BY BAILING· (PiSR Tse. I /'8Go) 
AloT TO Sc.Ale. 

I 

Engineer/ Inspector: -··--·-··7?_i_~tddl:Jt----··-•··-·--·· Date: _f/8b -------· 

:, ... 
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HARZA ENGINEERING COMPANY 

. BORING/WELL COMPLETION REPORT 
PROJECT: Etlio.§.g ~ ... Ti E:J.E:J.ecanoe Labor a tori es 

Date Installed/Completed: 

BORING/WELL NO: -~.W.:~J -::- I\ 15?.,?{J 

_ _) 2 / - / 0 _I - 85 ---
Contractor: ____ .TS(: ____________________________ _ 

General Location: .. SW_F1_ELO_,_ WITH MAIN 'PLANT p{J:)Pf:RTY _______ _ 

Coordinates: North 05~44 
East ____ -- I '2 + 78 __ 

Top Elevations: Ground _ foOC)/j _ T.O.C.: __ 1.:,/Q,7/ ___ _ 

Page _____ _ 

Bottom Elevations: Boring: ____ S14,CL__ ____ _ Well: .5'25-72 __ _ Seal: 537-535 _____ _ 

Drilled Diameter: Dri 11 i ng Method: _ "RoTAf>'/ __________________ _ 
Drilled Depth: Dri 11 i ng Fluid: __ _'.'fu'_'i's!sI'.~-------------------

Cased/Screened: Yes X No 

___ G-lll\/ANI-ZEO_ STEEL ______ 3" -78 I 

Casing Type Diam. From To 2 snc«uP 
Screen Type --- JO· SLOT 3ffi!NlES:'> _5Tl"EL ··- Diam. ____ .3 ,, ----- From _ -_83 ___ To - 78_' ---

Other Materials Installed (Type, Size, Depth): 1 · 

5 . ,, 21 'Q " _________ FT, _SO~ffl'~-E _Pl?oTE<!.TI \/EC/\Slt-JG-,(, s,.,wRE :,/EEl__[O. - __ __2_ __ si;r IN -- v,K ·rnn£ __________ ----------

Gravel Packed: Yes _l( 
Grouted: Yes X. 
Backfilled: Yes _);: 

Geologic/Soil Log Available: 

No 
No 
No 

Material sPE'f.l_<l-RfiVE L __________________________ ., 
Materials _(l;"."1.e."1.-C :.B.l"N.Tat,UfJ; ___________ , ________ --------

Materials ___ ;:>£1!-!l?..C;/\~~-------- _______________ _ 

Yes X__ No· 
Field Permeability Tests Available: Yes No 

Depth-- __ io_tE:_9.9 __ 
Type 
Date ___ J__/ _20_ I :tih ____ _ Static Water Level:TOC 

Depth Elev. Thick-
From To From 

O 7' ____ 'o/0,0 
______ 7 _______ 82' ___ ___ fuO'.:l.O ___ _ 
___ 5(),5 _____ N 55 ______ 559,S- __ 
_ __ fJ2_'.______ __'}_4,§_'. _____ 5}8_cQ __ _ 
___ 94.5 ____ __ 95 --- ___ 5'/.5,5 __ 

Remarks: 
_________SEE M w -~)__ _____________________________________________________________ -- ------------
·-··· -- -- ___ J"iW_-:.S,L.wB:;,. , __ Q/?JJ.l£/)__8_'_w ___ ()_F, __ f11!L.5;;7 _ _1,'SJN:Cc . .ROTJ\R.'L. Mf<.nJQO_!,/,U,:L - - -- - ---- -- -- -- - - -- -

(Attach Well Construction Sketch) 

Engineer/Inspector: ____ ]?i.~--- _____________ _ Date: __ 1/Bb . . 



- --- '-

RZA ENGINEERING COMPANY Page 

COORDINATES: 

WELL CONSTRUCTION SKETCH 
PROJECT: Ehsag C~ Ti~~ecanoe Laboratories 

WELL NUMBER: _HW.:.~--;_ "Ti '6'5>3'J 

North · 05t-44 
East __ -12+7€L 

ELEVATIONS: Ground lOC/, 'I 
T. • .c. _1,_J.0-"]1_ 

.---------------------------------~-. 
SuRFAGE" 'PRoTf!C.TtJR w/ 

lMP ANO LOl/l. 

JJEPTH(Fr.) 

GRt;u1-1:v 
SuRF'Ac.E 

.-----.' __ Toe. Et. fol0-71 
i.--;--:sr-i'------ C. ASIN<,. CAP 

D '""1--____ _.L___::~=--r.L.J 
II /"\ l 

FILL U(VI >:tll(T£' 

10 
-1-4---+-3" G-ALVANJ"l:£0 STf£L CASJN(,.. 

30 
i-<-- 3':t DIA BoRE'fJOLE. 

40 

-Br1✓ ,Dr1,-r SF0c 

70 
- G-RAV/ct -PACK 

8r. 
,_) 

loo 
lloro '. · 

DfCYELoPED. w,rH 5Vl3Mt=RSl<3L£ 'Pu/1P n-r 6 <;PM (Pr-R TIC. I /'81,) 

Nor TO ScMe:. 

Engineer/ Inspector: -·-·--·-··J?_c!..,~fJJZ.-._·_·····--··- Date: _J/ 186 ____ __ _ 

-i 
• • • 
I 

-- .. ,, 
I 
I 
I 
I 
I 
I 
I 
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SOIL BORING LOG 
Sheet_/_ of 3 

PROJECT: Et. C, I'? 1, .D 

Location of Boring: 
N ✓ •·1987 

1 
I ' ..... ' ' 

\ \ .. 4 ', 

~ ~ - - .. ~--
® ' ---

·/8$5 
•IJw-v 

Date ,,., 
Started: 1-7-o? 

Date 
Completed:/- B-07 

I ' 
I l 
l I jW/,,J 
I l 

P1ANT I I 
I l 

l 
l 

I I 
l I 
I , Nl.W 

',~ . . 
lltl.Y l?,0-9."' 

Time: z:so 
Time: J:J.'00 

] ~ 

Water Depth: C.B . 
Date: t-8-87 

Time: 11.-:10,, 

Hole Depth: 70 -
Casing Depth: 70 

Drilling Method (s): 7'1 //.S. 4..-~ee 

Hole/Casing Size (s): /2
11 1/.s. 7t? S"S"',:r I 

J "~o A /3 _,., ~ r,, ,, 7,,$:'F'r II'/, t='<d<H JOl,-Jt 

7 

Boring No •T!Af.5 l# r;) 
Feature: ktt:S ,.- £;,,./,6 

Coordinates: N ...<?/, 3..:i_ 

E -..2., (£'/-_ .:?7 

Ground Elevation: C,08, ~ 
(,, I 0, LL. r-· Casing Elevation: -=~7:_c,o~-

Total Depth: _LZ~S.-'-, ,,_S-___ _ 

Bottom Elevation: S3~. 7 

SamplingMethod(s): SPr :i.1,,✓• S?OO,,/ ,97" J.,o,=r. ,,.,,..,:.-,v,us 

C t g C 
.~ U U-o·g Sample Dimensions: /,:17 ,;1, Z:.t, Hammer Weight/Drop: /40* / :lo,,-,,, t 

~ 0 Z
o ~., E ... 01 Cl,) ·o •- ..J co er: a:(l)ti 
Cl) 0.i.n .1:::- .c- -~ "C ·- CJ ' Surface Conditions: .,-,1,, <;,.;,.ss - uva c l>-'<Y 

Cl "'-.5 E ii. "'.- +-E +-E .c: 9:!~ :.2 3:-. en o cn o c. t.: "' C. f----------------------------~-s:; .,~ £ ,: iC: i'"c E 'C ~ E 
CO U> ..J :.::. ..J C C!) ::, (.) C, SOIL DESCRIPTION REMARKS 

J 
,f.-S- Z4 
9-4 

- 3 t---+--1---+----l 

- 2. S--? 7-4 /3 
S'-(, ~s- - s 1---+-+--~1---l 

-
~ ,;.r, 
,_ 3 e-10 :u Ito 

av~ 1--+-,---+-+----1 
0-IZ-

-/0 ~ 4 /J•lf :1-4 /{); 
~ - !_0 ½. J---i'--1---1-~ 

K i - i.... 10-JJ 
- - ~ ~ 7-1~ 7-,; /') 
~.,,~ /3¼1----+-_,_ _ _,____, 

- L..... ?-1/ 
,3 1-✓ G, /(.,. 2'r 2/ 

-.~ ~s~,__,__._,_,,___,._~ 

f-. ,.__ 
;fl'I, 

I- • 

-JO'-­
J.O'I, 

- I-

-

liO-N 

7 /~-/{, 21 113 
8•/J 

[3 IZ-1(, 7.,f tO 

20 

13-1, 
~ -ZS -. JO Jo-~, 21 21 
fl• ~ !_SVi 1--f--+-+-----1 

~ 
C a.- L..... 7-JG, 

~ '- ~ I/ ''B-1 J.f I$ 

-
._5 28'1. 

I- - l.. ~ 13 

71
'9=.L .rs?e 01L ____________ _ 

Cl •-1, J-3 r,o,,-r, ,w:u,,.s,1-IJ',?N', G<-?V£Y SJl"('s,P-Y _ 
JL..L{---1----\l,Cl-4Y M,1,/0J'(, ,,.A/{) ,v,, 

Sp-~ - 3-//,l (,()O!i ~ -/31'.0WN S:,KJN.b Mc!:> •C'<S ti _ 
I I · I • I 

~I' · _o {J,R/.ll/ £ l uP .ro /11/. +, Pool?< y -
i- &M!:>tt:,

1 
,ec._,,-,1:,,:1:,, -

, -_o -
0 -. . - ?:>,ty 
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SOIL BORING LOG 
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PROJECT: _.=:c:..:l-:..:C.::::.__;_/_,._'7_;_/.L')-"'D'---,-___________ _ 

(Continued) 
Sheet :Z of 3 

'Boring No.: Tl 855 (:t;trj 

( 

Sampling Method(s): 
'O ~ f! ., 

.c C 
., > 

'li > 0 C Hammer Weight/Drop: ti. 
., 

0 u ~ .!2 "" Sample Dimensions: I C. ci -~ u ., 0 ., ., 
b E ., a: ~~ 

.J 
0 0 2 ., u 0 a: 

~~ ., ., C.10 :cE "'E 
u Surface Conditions: "'- c.E C. ~~ :c ,!:! 'i;; .s:: 

-E~ E 
;: --. I,, u I,, " C. !t &,) C. 

E~ 0 .s C' c--- f C _!!! f 0.::: ...... .. 
1i5"' j6 ., C 

(!) ::,u (!) SOIL DESCRIPTION REMARKS "' - "' - "' -IC - --- 30'1,. . ' 
- - - S,4.Ml'. - - .be.Y .. 
- - 'S'-27 . -

/3 Z.1- / o/ ' - - 33.33 . -
33 Vt.. 

. 
}1 •2.J 

. -- - . 
I'/ 2.4 -

-3.r' - 1-1-z, /8 • . -
15'½. , . 

- - . . -

;.:. 
"' 'O ., .,, 

- - IO•M ,- -S-1M€ - - J:,,e_y 
IS' 24- ;a , . 
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- - it•J/ ' . -
-'7<7 //,, 4o·SO 24 /<) ' --
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~ .., 
2 . 
~ 

;.:. 
"' 

SW ' - - ~-4(, . . -
17 24- !6 SP • '/-I. 'J' • V. bt,-!S[: 811.ow;.1

1 
.S/-l IV!) r'N•MO• - l:>1<.Y - - <j•So ,. 

9-3'1, I I 

- - Z0•23 , ' SJ .S' tttS ;'losr s,us Pll. tsc,vr R.OVN/:>€,/J. -

/0 24 17 
. , , 

-1-S- - 21,·J/, .. -
9-S"/lz • o• -- - ( . 

- - /7-28 I -1, ;,.4 /CJ .. 
- - 31-1, ,! -

4!H1, "'I /IICfl.t,</SC - - 6·SO 
, . - S/t/1'1.E. - II{ /ROI\/ ..:. DRY 

-So 
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'O ., 
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s,/1, I I I l 
DRY ( 

. (,,1,S' (jJ:AVl: l, t<-" ,.-o / N, r, .eou<Jt>tJ> -- - 0. 

zo-1, ' SllGH-r UM&Nr,9r✓<JN ,.t:'~OJ-{ (,tJte,Tt-- - .. 
l! $"l•S/. 20 /8 . ~ 1/c ,. "(') -- - f oe /Rofo/ 1'~1-1 • 

58Y, 
/•JO r,: -- -

_ef,D 
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00½_ "o -- - , 
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C 
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SOIL BORING LOG 
~[}{] &i [Rl g'. &i 
~ OO'IIOIUIOOll SEl'l1tU. MC. 

(Continued) 
Sheet J of~ 

·soring No.: fl 865 (:#6) PROJECT: G.l C, !'Pl ".J l) 
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Sampllng Method(s): --------~-----------

Sample Dimensions: ______ Hammer Weight/Drop: __ · __ / __ _ 
ci E 'i: a, Q) o .:; ..Jo 
Z ~uo o:: O:v.,ns t--------------------------------1 
Q) 0.1.n .c: - .c - -~ -c ~ ,!:! Surface Conditions: ______________________ _ 
Q. ~ .t:, ~ fl ~ E ,g_ ~ ·;; -&1-----------------------,.---------I E ~ c:: c:- c~ co·c td E 
~ a5~.5ej:§cj::,c:;c, 

Cl 
2/•J/J 

t'J 21.,; J.4 JO 

33·18 
3o ~o- lh I? 

SOIL. DESCRIPTION 

-rotl(,1-/ -
-
-
-

E.D,f:s. e 7S:.S-,-,r. -

Wt'll fC-'<-~£J.J 

Sl'JA//.) w-9,...'<.ie-,, 
,~ &4(..Jr',n. t 

-
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-

-?zSro-"7-:,-
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-
-
..:. 

-
-
-
-
-
-
-
-
-
-
-
-

REMARKS 
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HARZA ENVIRONMENTAL SERVICES, INC . 

BORING/WELL COMPLETION REPORT 

Project: ELG /')!'))) 

Boring/Well No:T/855(#6') 

!- 7- B7 Contractor: 
/-)2.- 67 

Date: Started 
Completed 

Coordinates: North d'f /. 3 .:i. 
East -), I CL/. ;i_ 7 

Drilling Method: &,;,v. Ror"",, 
Drilling Fluid: ru:v.£,,_r rr1,:,v r.:,us1✓0 

Purpose: S121(,. go~1...vc,s )1110.v,ro~s: 1.-</.ea 
Ground Elevation: ' 6 o 3'. 2.. 
T,O.C. Elevation: CJ0·'-1£ 
Drilled Depth: ?S: S" 
Bottom Elevation: S3A,7 

Drilled Diameter: ~~"'----7~,~1/.~•---

SUMMARY BORING LOG 
Depth 

Formation From To 
$0,cr, e,,w,;SN.~ s,a-v CL4Y /,0 S-0 
Woa S:.411-6,Mt:p-C.S I C,/1:1'7[/,el 3,0 //.S-
Pulse'., S&Nl> ,Mq,. c-,, "{I ,;,e,iv(,(<-.,,..,U::c<,>)'-'-llcc•.S=---- _...:.Z;::-l',:;-S'e......_ 
b,;;wu, S4N.D, r-;,,-c,q 2J.S- 1/., 
v. PE,ISE. S11ND, P'N-14£.b (G,~,q~,0 4/.S- ~3 . .S-
v. AE-<1.c. §1Nb 1-10-c,.s iGi,flV€t.(£,,.,,,,,m,) ,;-3,s- <,,s., 
V./>t;JS(: S/9/\)..D, ,MCl,-C.<$ fy/4'.4Y,(L - b3.S- 4,'j.O 
v.srt""-", Cl&}'.'. JJ,t.J,-1-N,J/ ";,,-,er, ro"<J/ b').O 7S:S- f-

BORING/WELL COMPLETION 

Elevation 
From To 
€ o 7, z.. 6os-. z. 
605,;i.. 5C/C. 7 
SC/[,,7 Sf'f, 7 
5¥'t-2 £6(. 7" 
[66:-1 SS'f,1 
$S'f,7 S'f4, 7 
S'f'f, 7 .s:·3 0 • 2. 
5'."89'..,z S32-,7 

Thick­
ness 
i/.0 

IZ.. 0 

10-0 
12.0 
/0-0 

Monitoring Well: j{_ Piezometer: _ Grouted: Test Well: 
Pumping Well: Other (Describe): 

WELL CONSTRUCTION 

Type (!,,9,v19,;1 ea, ffivstl ';[t'Jwr-
Diameter 1 :s 1-v, 

Casing 

Depth -~?. ~ to + 2.s-,,,. 

Type 
Diameter 
Depth to ___ _ 

Screen 
Type S-.cr- L0/<j /t:J s ,a-r 
Diameter 31,1. 

From -7Z-~ To -C,7..s 
Comments: ¥- S4NLJ f NAruyL 

S:-<> N'o ([C,Jro,v, >?: W//S tt[,: >, 

REMARKS 
!-Im, 

Gravel 
Grout: 

Pack: -7S:s to -S-3 
-S'? to -.J' 

Seal: * to 
!{/JQ<"P1'.t. Pll<6'b §(}77'04 c,,c /2 ",;/oao<-J Sr,:,,_, 

Engineer /Inspector: f {!. l,,/;?1c.1-1-r 



. -, >:, 
... ,_ .. , 

WELL CONSTRUCTION SKETCH 

Project: /')/9 )) 

Coordina te's: 

t,ell Numbei:': 

North ,,Jfl/,324'] 
East ~ 'J..1~1. Z.723 

1855 (#6) 

Ground -=~~o"'"""e~·~2~­
T • 0 • C • (. /0, 4 e,, 

.·. f 
Elevations: 

PROn:t:.ro~ PJPe" 

O" •, . : ·-o· 
<l ··· . . • b 

'<) ••• 7".9P 01" yM«r 0-£.V. 
'b&P7'/.I 

{,,OS-. 
-3 

~P o/C' lf-eN'T0,1//T"l!° (f'Uf:V, __ _ 
.D.6r'TII __ _ 

l-----l----1----l 1"0P 0/C' S/'tNJ> OR E'L &V. SS-:S-
',. ... /VR1Uiu/L 131?Cl(l'JLL D£Prl.f -S-3 . ·. .. 

.:.·=.·: .. . . '. . . . . . . . . ... ~ .. 
' .. • •• f 

• • • • • •• •, I 

U1-.11r I- V. Dc111s~-v.c1>.ro<:,es, ,::: ::. -:-:.;·: · 
S1Nbr4'~tl£L .· .. :.: _ _ -.•:·.:·· 

__ -,l,/,-1v-,-,-'):[;:=----cv.:-::rr.:;::,:-:F,.-.:-:
1

-;C,-'/t"1-. '--V~Cl-4;-;-:;-:( _;. :. : --- •:,.~• ,:. 
.. ·. · .. : .. . . 

t/or.r: £>.l<!nw,1-11 Nor rO 
SC,U.£. 

:- .. . .. : ... ·. ·-: •,, .... •--:. ....... .. 
.... : ::·· .... =~.·· ... =·,::. . .. . ·. ·· ..... ':.. ., . . . 

Engineer/Inspector: 

BorroM. OJ' s-' = suuz,v ELE:V. S'JS: ~ 
bePTff -72, 7 

· E/1/l> OF fJORING t3l l!.V. :5'33 
be::Pr'II -ZS.!. 

.I 

I 
I 

I 
I 

~ , I 
I 
.~ 

' 
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SOIL BORING LOG 
Sheet_/_ of _g_J 

PROJECT:_~/~2~/~~L-~.D"-__,:;;E;~~~C..=--____________ _:.__ ____ __ • Location of Boring: ~ 
v/41S4SN .e1v'c,e -··· --··· ----·· --

---· --0,s71- - - - - -- --- - - - -..;:._,-, ,·--'---\, ,'. - - -
N or' 1; 1 I', 
t -~~~>l I: _.l t,' ',_ - - - -

P. Y 11 , I' __ 
.,_..,1' • I I,___ -- . ._ - - -

~\·- - ---

Water Depth: :;.s-,.,-- :z.o ,,,. 
Date: 11-M-tl{(, l/-2t-tJ(, 

Time: 10,i,;'_,, 01::!<J-, 

Hole Depth: J!S:S:-_,,.. s,,,--,-
Casing Depth: l-0,r 3.:; ,:;,--

BoringNo.: /871(#17 

Feature: A D ,,Ct..-f!N£ - l.f/\/ 1 r 

Coordinates: N :!, :,.<JS: 57' 

E ~,3. ?S 

I '" Drilling Method (s): 1-1. S:- /4<,ICE& --< ,_Ground Elevation: S-/ 2- 9 • =- -=--=7".!!.::Y ~ 0_ - ,-:-/4ur Pt.dt'z Casing Elevation: S-7. 1 • 7'1 • 

Hole/Casing Size (s): /2" O,b. ao,e,,.;q,/ Total Depth: ___ J=~'-•---- • Date 
Started: /1-W - 8& Time: B' Jo,, 

Date 
Completed: 11-UJ-&0 Time: //' s'D Bottom Elevation: 'f? 'f. C/ 

Sampling Method (s): S/Jr 71" T<-'!U: 

] t 
~ 15~., 8 g 01 Sample Dimensions: l--l7"1>✓-1. HammerWeight/Drop:/10,,,- / __ 3_0'' 

·~ 11) ~-- .9 - ~ 
C cc O:(.l)t 

""-.5 E 
.ce .cE ,!::! -0~ .!:? Surface Conditions: /'<:.tt/(.A; l;,JJ;;f J4C?f',C( &OA• -RLJrl!) B',,xJS.t"/F/1.l 
'S> o bl u 'E. :.! ·~ 'E. 1---------------✓-------,,--------~-0~ &i c' ic' E ·c~ E 
_, :.:, _, :.:, (!) :::, u (!) 

"O 

" ~ 
ti 

"'-
- '-- I 
- - I ,1 IO-JZ 

!& 8·8 ,.,, 7.'f 
~3 

f--f--!--1--1 

2 -S' '-­
S',$' f--f--!--1-....J -

/(, 

2•4 1 ~-,;, :Z4 /{.,, 

L-

- ,_ /(, 

-
7 ,-, J.1 

z-2. 
,_;f) 1-----+--+---+------l 

- '-- t:l 1-1 
C/ 1-2. 

--- ").0\.­;.o,,,___,__, _ _, __ , 
,_ ,_ 

\J L-
2·3 24 
J·8 

18 

t 1-

- I- JOA s-c 

,_, j 1--1--'---+---t 

OL 

Ml,. 

SOIL DESCRIPTION REMARKS 

O•'/,S r.:'/lt,., lCOJC tl"'-OwN 61"41/£1- 1 t>csM<y 

<...~!>lD,. ;::-Al. rO V. C:..t?.S. $/9-r-',/l 
-

-
-
-

,;.,.,,.-,, Stl rY C.lA 'f; tow ,Pa,t.cr _ 

fft,4G,k O.e.GA,,•,//L /Nt(.e.,t,!'/C),VJ',,. 

0/C.~"9-N/~ S,_.,&tt...,, 
-
-
-
-
-

11/.8_. I ~ 
/6,3 lloos, , D,f,ek_ G,,,_,,, y ro (fl,?(./( SILT f _ 

/VlOIS r 

SIGTY S/9/>/.b PAI 4,e,11J,-/<!:, - MO!Sr' 
I I 

s ✓t.r fS,,,.,,..,/1:} L-e/Vs.-<s/ ~"""Nie- _ 
JJrl-lCt...t 

ll&;.3 -
18.'J 

t:11/ ro ~.es <:,12,?1;./ec,
1 

tE-NS-£S _ V,mois.r ro S,,4-r: 

1,9,9 • 
;no l0OS,, 1:,,,,,,,,, <,,<?./}yr() {ft,?C/( S:/L; f = 

s,Lnt S/-JAID F'N ,:,,e,,,.vco 
I I -

s,'- r f .r,,,p,/~ £.€N~ts,cJl(.64,•,11c _ y. ,.,.,,o,.rr 

17 
11-u-bC, 

,oo,i ,&e;<V-S:7/Afb f SlllY S/JN'b - St1?VAArW 
l"N r<J ,:;,es t,AV11.v'e1J . ..,; u,/.!f.; V ~ - Z-l '-- )Ol] 10-12 2 1- 11 

o ".r:s 0 ~ 1----,1--1--+-- I • ,-, ;,• ;!',C • 
\)•• ,., Loou ,CA-?Y ro Sl4~1< S/JA!of {,;eAVcL_ J(-')O· 

E ~ ._ 

II 
:J·<,, 4 ~ 

C: l­o u 
"'~ 

I- , 24 I ,,,.7 
,_;_ f) ,__,_....., _ _, _ _, 

Gf , .. Ji.u 

::• 
' !'., 

,s 
1- 1- 3-S ,. 

-
-

'i: 12. ~'-.d 'J._ ✓ 14 -
a 1,_~7 i:l.Jnc...._L_L:7:...::.L_.L_LL_J:-~•Q:J· ~-j_ _ __J~---------------1-------- ·'· 

' ~· 
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SOIL BORING LOG 
(Continued) 

She.et 2. 

PROJECT; ____ _:::E.~l=C'---L/L9~IL9~i)'-----------'------- 'Boring No.: _ _,_l~B,_,7c...LI ___ _ 

-s ,:: 
~ 
0. 0. ., ., 
0 0 

"'-
., 

.!: E c.E ~- E-
0~ .. ~ 

0:, -
V) :;o 

., 
~ 30 3<>J.! .. 
0 ~ L- :3/ 
~ L-

~ '-33 
J3½. 

L- -
'-.¾' L-

3,J. 
L- - ' 
L- -
,_ ~ 

,_ L-

> 
0:, ,_ L-

"Cl ., .,, L- ~ 

" ., 
,:: L- L-

u 
L- L-

- L-

,_ L-

~ 

"' 
,_ L-

r ,_ L-

,_ I-

._; 
L- ~ 

}-, ... 1--

> L- -al 
"Cl L- -., 
"' "' 0 ~ L-

..J ,_ L-

L- L-

L- -
,_ -

L- -
... -
,_ I-

0 1-- L-

t! _,_ -... I-

L- I- • 

~ 

0 L- -
~ 

" L- L-
~ 
~ 
C L- L.. 
0 
0 
"' ~ L-

§ L- ~ 

·.: 
0 

"Cl C: 
Sampling Method(s): ___________________ _ 

!ii >0; ~ C > u::: o e> Sample Dimensions: ______ Hammer Weight/Drop: ___ / __ _ 
ci .,_ E "i: g c, o ·.:; .:l 1-------------------------------l Z a,c.,O 0:: 0:t,?~ , 
a) o. Ln .c - .c - ,£ -o ~ -~ Surface Conditions: 
1i g? -t: i7i fi b, E 'E. :! ·;; .c I _::::_:::_:_:::_::::::.:_:::_============:::;;::::=======~ E ;> C: C - C: ~ ('II ·- V, ;J-t-.E •- Ii! C a, C i.;. C _!2 '-
~ al<.e...J:.:....J:.:.(!J=>OCJ SOIL DESCRIPTION REMARKS 

SP :;· -... 
10-20 

/ 3 IY·IS' ;l..'f p. ~j 31.Y-'!i 3S',o toos~ MP.I< 6//AY, GMVGl, cH.6fU1,<J£t) _ ~.. ~ 

Gf 

1
,.

2
:; ~~ SIY,/0 VP TO I t'U8U5/atJ/?.l-'r 6PA£JEt!, _ 

[___l':.__jf!:_33'._:·l::_2 .i_:_;J._'fj_J_;t_j,_,-f---f'~b~,1 ----....._ Mi£. - 5 U .i · P-NfJ' 1', Su 6HT 500 V &VI ---+--------! 
SM""'J 

£.o.e. /'JT as,s- Fr. 

Well- IMST;')llA TIO.V: 

Well- SCelif.A/ 

)l.llTVMI- 8n:KF1U 

CO•lt'• € 9, ,;/:> 

tlt1J70JJ 1Tf ~t-!L 

Vola,t>- 0-0ur 

51)1'.-/l.E TE 

(',ts1 N6 SJ/Ck•Uf' 

,2.7-:,_3 FT, 

3.s-,2. "I FT. 

J.9 -Z. I F7. 

21-;,..o FT. 

,2.0 -.l. FT. 

,).-Of]. 

0O-F,. 

-
-
-
-
-
-
-
-
-
-
-
-
-
..:. 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



HARZA ENVIRONMENTAL SERVICES, INC. 

Coordinates: 

WELL CONSTRUCTION SKETCH 

Project: 

.t:lell Number: 

NO r th 2, t.. os; S°BO(o. 
East 213. Bs--40 

\ 

/87/(1117) 

Elevations: Ground 
T.O.C . 

.S"'/").9 
:n,. 79 

.... . . 0 
-~· . ·. () 

d • : : rQP ori;µur 6f.£V. 
, bEP-rll 

·ne 
-z. 

00i<ffllOl£ Sl'Z-1!'. /ZIA/, 

]"OP <JP Be.'Nr0J/tr/t!' {:U!-V- S-O;2.. 
.D.151"rll -/ tJ 

-r'oP OP $#NJ:, OR £LEV. 4~'? 
4x>s£, Co//!lf£ Sf'tNl> 

f~MV£L 

1---4----l--.-~~ /'IRTUML 8/?qf"ll< DEPri{ -ZI 

. : : . 

. ' , .... 
. .. ·: 

' . . . . . 
\ . .. ,__ __ __, .., ., ... 

-.. . ... ,, . 
. . 

\., ' ' 1------l 
. . . 

... ' ..... , .. , . . . •" .. .. .. . . 
\. .. ~ ;- , . . . .. ,, 

.. ,, • ~ .. 4 • 

BorroM. 01" 5.o<r. Ull~ eLitV, 1'>;?., 
bePrrl-28 

·ENI> CF' 801?!/.IG E:lE.V. 48tr 
/:)E:P?'H -3:S" 

Engineer/Inspector: ~X~-~E~-~l~~L:l~~~#~r _______ _ 
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HARZA ENVIRONMENTAL SERVICES, INC . 

BORING/WELL COMPLETION REPORT 

Project: /0 €31 · £,:. C. 

Boring/Well No: /1871 (1t 17) 

Date: Started 
Completed 

Coordinates: 

/1-ZCJ -fi?G, Contractor: _· -,...z::::::..:-;s;c-;c,_'7---------
//- :z. I- f!w Purpose: Jt'J,e.1N''c;, /r,1c1,,-,/ry1,.;. ,v,e,-_,:.. 

North -2,J-of;,..r:? Ground Elevation: ··s19.9'. ·· 
East :i.13. ;y;- T.o.c. Elevation: s;,.1. 79 

Drilling Method: 1-I. 5:. ,4wc,6<... '"'IEf,_;o/ Drilled Depth: Js~r.,,.-
Drilling Fluid: ~,cJ/</~ Bottom Elevation: 1/f1/.9 
Drilled Diameter: 17'' o,b. 

SUMMARY BORING LOG 
Depth 

Formation From 
/~l L -g-eow«J/.,4-?y,. §i4N!.J,$Nr.<:>RAuh __ <'.!_-~o __ 

Lo<Js,, ,;-e,1v (.LAV- ,f ,;,uy ;,,,.~ - 4,-S 
v. w,:,_r.~ D.4,1k .:--,,,.,.1 snrY ;f:;4Nl> -I/, 6 
LOOS;; ,;.~4V <'0.4.-f.t~ SfdN'h w/I;n.r -If-~ 

{.fl~_'\ f ,b,-1,?J( (i,,e,9-y S/l /7 S&N 1::, -VB, 9 
WD§~ G,,?4y t,"""-'<' Ji AN',/:; -Z:? .O 

To 
-4-.,.;s: 
'11-8 
-1e,. y; 

-16. '7 

Elevation 
From To 
S/q, q 51 S, ':f 
S:J ~. t/ S'O Y, I 
;foo", I S03 6 
'iP3-~ So/.0 
201. '(} LJq f, q 
lfqf, 1 'f</'f. Cf 

Thick­
ness 

1--S" 

'f. I 
2., 0 

/d)t)s,,: ~4V-/.s't.-4Ck ,S4NJ;:,~(,,t)fi.U(t ~~s;.O yq'(:,'] y¼l/.q- /0,0+-

BORING/WELL COMPLETION 

Monitoring Well: X Piezometer: _ Grouted: 
Pumping Well: Other (Describe): 

WELL CONSTRUCTION 

Casing 
Type ti:/JLt(l:J/VIZ<!b /Au..rh" 
Diameter ' ;:J ,, 
Depth - 23 to f- ;t. · 

Screen 
Type /(J $ LcJ ,.-

Diameter ::5,, 
From -28 To -2 3 
Comments: t,,,/,.;-r-£,e L~V~I- 4r 1.s-l'=r 

REMARKS 

Type 
Diameter 
Depth 

Gravel Pack: 
Grout: 
Seal: 

Test Well: 

to 

-3S- to -ZI 
-.IP to 0-0 
-71 to -IG' 

I/- S, d·Ut;C<"'! WH'UJ Nn-P rH£ we:u.- f";-!.J'.1,,/r; Pl 1t-i. W/-,,:(r./ r7""t:- 4u(,t;t£ (,th-9.$ 

Lt pr-F.Q /Ht;: cv.1.·t, c!,4:rh./tt. t..1..,:::::--rc.o .11.s Wt:t.l-- >1,v,0 J..,t/9..}:,. ro at:.":' ;>us-.y /r.-,:,rk 
<)0W1,.I 1,v)TN -rf)C .1cnt 1-IYA..-e.,.:;ut./C,..J, Alo 1./IS# .. U.t.~ -~1p.,v~r f.).~ b4fw~<,c:. W,(,o;?.€ 

OBS&RV.C ., 

Engineer/Inspector: 
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SOIL BORING LOG 
Sheet_/_ of z.__ I -

~--------P-RO_J_E_c_T-,: --'---/--'"-J:..:
1'---'-<-)------==D"--_"'e::..,,t..c:.;t.'--_________________ 1 

j') I -Location of Boring: 
W4S4.S;t R.1VE1?.. -- --· -- ··- -- --- -

: --:-. : ,- ~--- -_:: - ~-- _--_@_/11_7,?.. 
\ ' I l f 
l" I I I I N 

l 'I 'I i ~ _\J ' I ,, ' - - - , 
,: tT I I ..... - ...... 

~ Q ' ' _,i_\ ____ _ 
_ TO"'-l>JdYl-1 ·"=e>4J _ _ 

Date _ 
Started://-;21'-e(. Time: ;:so. 

Water Depth: -
Date: ft-U-l?C. 
Time: 08:co 

Hole Depth: 'lo' 

Casing Depth: :5.s'' 

Drilling Method (s) :IZ" JI, S, ,?v,,;,e_ "'1/ou .r 

Pl u4 ,,,_till i~o r-1:1: ,; (!a ,1 r,ef 42 ..... ./,r) 

Hole/Casing Size (s): /2,, 12J;, l?ON;/(, 

Boring No.: / /8 7 2 {# tr} 
Feature~ ,,CLOO,JJ 1~t."'9N£ O.-t1,rJI 
Coordinates: N --'-"''-''-'.:,='°-'3"-". o"-~..,1_ 

E __ ...:.'f.:...,{.:...J'"..:... • ...:.7..::~'-----1 
Ground Elevation: ·s1?. 3 

Casing Elevation: s.:i.o . .:I. 3 I 
Total Depth: _..,,3""8~r---~,-___ _ 

Date 
rc_o_m_p..,1,-et_e_d_: l.-1/_-_;,._9,...--8,_. 0..,-_T_i_m.,.e_:_S'.-r: 1'_-,.o_,_, -.--..-;?_"_,,-._,_,.,._' ,_,,_.,_o_,_w_r_0_j_,_"'_'_" _____ s_o_t_to_m_E_1e_v_a_ti_o_n_: _f_?_o_, _3 ___ ,. 

Sampling Method (s): _.,,_S,_P~1'-_,.2..::4L.."-<ru'-""4:"-"-f __ 26._•_' _.,be,'cc"':.,.__,O:::,,_eLJ;_,.__ L 
Sa--m-pl_e_D_im--en-s-io_n_s_: -/-.-,-7-,,--/;>,,,-. _H_a_m_m_e_r_W_e-ig_h_t_/D_r_o_p_:_/4_0_-"" __ /_ ~ I 

.s:: .s:: 
~ 

~ 

C. C. 0 ., 
1 [ 

-~ ~ g_g en 
., 
C 0 z 
'"-

., ., 
.5 E a.e C. ~- e- E 
i:8 :E. ~~ ~ 

E i-. g a., '0·.:; 9 too c:: CC(l)~-
0.Ln .r.- .c-E ,S:! -c~ u Surface Conditions: /?IV,!te LJ1kf, r1c~.r,r ..eoA-D- .€LJJ9.D 0-1.s-r c

1 
.C/£.t. 

1 ?;C bl E ~ u 'E, ~·;:; :C '---------------------.-----' ___ _ 
oC C~ cc: co; •c~ ~r ai;,; -3,s -3:.:o ~ :,l3 c, SOIL DESCRIPTION REMARKS I ., - ., 

- I-

~ ~ 

- ~ 3 7-7 $-4- /0 &-1 
'- c...,8 

- ~ 4~1 
f +-1 i,. I(, ~10 '--;o ... 

~ ~ 

I-

I- ~13 

'- ,_ 

- '- /-/ 
~;zo ,_ 8 1-2 

14 18 
7(),/,' f--t----l--+--1 

l-'-

l-
I • 'l, 

9 ,.,z, 21 /{, 
,_;3 f--t----l--+--J 

l-

SM. 

0-,.1 

0LL:5of".r ;J"'ow,t SIi.i ro 

-
-

,.:;,,,.,, ,s,,()w,,,,. ,s,, rv Ct./1};1:,4yov = /)1?.Y-/>?o,s, 

5ILT: t..,/:JLr?Sr,,#'taJ;. ST~(,,,rrl _ 

e.,1.-e7Nyo:0~~, ,.-=ec ::,-r,,q/NS /''drru . .') 

"),Jr-o /,C<Jft'1 (1Row,v(,1co~ rc>rrt•.!>, s ,,. ,-y $,4,1/2. 
J(,,S' '<l'/Ni:JY S;LY w/e.u?y ;:f/NO•e _ DKY-,MO/S,­

(.. P,,1.rr, t . .sr.,e,:,T'//
1 

V. ,..-N<f~,,,,.,:Jl 

SA,V!>, ;:'1 ('1/,y ,cJ}>:J,e, "C Sr _ 

-
-

_/ 1.00J1 O<"'le.x. s,.rv .S)?N.b v.FN _ _ /,tO/Sr-~✓,,cr 
/6.S'r', 1/ / 

/
6/1 ':?<!1'9JN,c!_!:;J "4 (!L.,9V ir/Ni>~R _ 
-1,v , 7'1,,tdC W4S \.v-Cr 

!,.. Ptr!.s'Y-- G.- s.,-.{!C,r.1/, C,eC.,?.,•,./ C __:sz._11.2.S-

G,~..--;ty' l!.tNv'LY SIL ;;-t.. •-'1lt'l-..!J, __ 

Pt.,'}-.fJ"",/ C:c4Y' <..$,,·./S£S, c,.~(f,.cN'.,,C,_ /..101.sr-

-
-
-

I 
I 

• 
I 

• 
' ' ' ' i.: ~Z-.s'L-~- ,,::, $P· ·:• :1-,-0r.Looc," ou-,~k ,"'•'I- c~s S,r./Ni) ,,y _ \,-./t:1'-.S,;,1 • ~ ,..___, _ _, _ _,_ _ _, - '-

// 7-S' 24 a u 
C, 

-
~ 

'- /yJ 
:!-~ 

•-20 

s, .. , ~~: J/.S' - ~tW Ptvntcs,Str. ce~,..;,V,, otJ012_ 

'·, -
' -~ 

~ L..;;.i;i.J.._J._..t::.:.:.L_.t:_LL_L··::.-'L _ _l __ J.:~:.'.11'..'.1:::.1 ·:."~,z'/,~;:::.,t,:1::_·::_·'.:.0_.:'.:.1.,.::::.,..::•,,'....• -_:''..:·:..:' ~::.·_, ;:.:1::.,,·:.::·,.:.:.;.::.·~·;_·'-L--------
I- I-

/2-
~> 7 ~"' 

"" 
Jt.-"' ,J.4 
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SOIL BORING LOG 
(Continued) Sheet 2. of ___d___ 

PROJECT: ___ -----=t::=---L=C~ _ _,___f...,:C/_,_f_q'---"".J)'------------- 'Boring No.: f 8 7:)_ 

.c .c 
~ 

~ C. C. " " C C 

"'- " ,E E iie ~- ~ ~ o~ 
"' ,c Cl) -

i30 J,o.S 
>-- L... 

- L... 

0 z 
" ii 
E 
~ 

~ t 
Sampling Method(s): ---------------------1 

C ~ ~ C .~ 8 ~ :::
0 

.2 g Sample Dimensions: ______ Hammer Weight/Drop: ___ / __ _ 
~e~ ~ cc~~-'1----~-------------------------i 
41UQ CC ~ 
c. U') .c - .c - -~ "C ~ ~ Surface Conditions: _____________________ _ 
i !:.: 1n 5 tri 5 -a~ 'cij C.f---------------------....---------1 
.2 ·= ii C: ~ C: E 'C Jg E 
coc.c-1c.J:::.C1=>CJ c, 

31.s-· 
.?t.o 

SOIL DESCRIPTION REMARKS 

-
_ SA,VJ.J .8Lt)WH 1,1/> 

/_bOSl, t£OW,'1 PAI, 5JLT}- S/JND,MOl5T, _ f,f/TO /ltl6l~ . 

Mi<THt' el)ol, · _ *co£8/.l: ,,., S'Mll'i.-lR 
,. /l·JO 

-35" '- !'f :i.1 /'i' J'f 
35',> t---t--t--+----l 

SA-Yl I, w/ 6µ,}- Ctl'/)-' u:,vs£,S ~ /'tp//CK. _ lt/1/J Tl! W/lS;-/ ,1/0LC 

_ ¥ 11 e 1/£/! 7. - L... 

- L... JS 
~-)6 

23-2> 
L... '--315' 
L... 1--

L... I-

... I-

- L... 

- L... 

L... L... 

L... I-

L... I-

- I-

- 1--

- 1--

- L... 

- L... 

- L... 

L... L... 

L... -
L... -
~ -
L... -
'- -
- -
I- L... 

~ L... 

-~ L... 

L... -
L... -
L... -
- -... L.... 

).'f /b rm 

£.t?.t. 11T 3/' Fl. 

UJl;/..L I.VS:T,l\lUjl/O,v, 

1<1H1.- sceee.,,, 
AIAT<HIA l 1/,jCJ=rlU. 

CO/\t5E SMO 

Et;;To1v1TF Q:,IL 

vo1.-c1-11r 6tov1 
5',ft:J'.eT{ 

(MIA/& STiC/: ·Ur ~,ii-

.;!'j< 
CvT TO F,r. 

-

-
-
-

.3o -,;,.sn _ 
'fo -3Z. FT. _ 

JZ·i?.z. FT _ 

Z.l·l-1 f1 _ 

Z.1 • 3 FT -
3,0 rr _ 
0--2..~FJ~ _.:.. 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-0, L... >--

:§ 
L... L... 

~ 
-

a 



r 

--------- --• • --•--•----•-w-- ----• ---- .. --••- • 

WELL CONSTRUCTION SKETCH 

Project : ---=E.'-"l'--'C"'----_.:..l..<.'2.I..l.....,9c........,ZJ::c.._ ______ _ 

Coordinates: 

t;lell Number: / 8 7 :J.. {#;{l) 

North ').,J.S:S.So71 
East 4,8. 7S'l9 

. ·o ,· .. , 
JD .. • 

•• O· 
~ ·, '. :4. 

-

-~ ·. 

~ 
f """--· 

. . . 
- ' 

. , ... 
" . 

-
/ - ' 

i 
' 

' 
I 

' ' 

---

Elevations: Ground _.1"'.----'-1~6~-~J'--­
T. 0. C. S'2.0. :Z3 

PIIOr'l:e.T'OA. PIPe 

:l:f_:_ .. 
" . ~ 

:·O·:." 

r--.._ 

---

. . . .. 
. . 
. , 

T9P ort;µ,ur 6LE.V. 
. • .Di!PT"/1 

-$'/'-

E01'.E'llouc SIU! IZ 

Y,,P o F" 8-eNYO,I// r a: 

r'oP OF" S#NJ> OR 
f/1/TUML (3/?CJ(l"llL 

-%. 

IN, 

cU,V• 
Ds,or11 
Et.EV. 
D£PrH 

son; e~l'!Yl!,Y Slt.T . ' . . . .. . . 
' . . .. .' . . . 

t.oou 
I!- ,.,, ,• .. Frt.ro US.S,?Nl> ' , , .. 

' 
,..::_- -. ::· .... . ·- -· -- -. . 

I. t/or,:: Al ~-. .... - BorrvM o,: ",:" 
l /Jl!/>7'JIS IN F'.eET; 

, -. . . , . .. . , , : . -. . : , . . . . - . . 
,,, t,) IN,; A/Or ro # •• -; 

. 
' . , . , ·E/1/t> e>F fJORf/o/G . t/or,:; )::.,t f3ll!.V.. 47/3 

$CAllr, bE:PT'H -'/10 

Eng.ine er/ Inspector : .....:::T..:..·.=:E:..,._w'~A.::..'.1~,:.:.'.:1-1~-r~-------

.. 
·',. 
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HARZA ENVIRONMENTAL SERVICES, INC . 

BORING/WELL COMPLETION REPORT 

Project: /(atJ4- }) El-C-

Date: Started_ 
Completed 

Coordinates: 
//-ZS'-fj(; 

North ~, J-53.i>I 
East 'ft?, 7.S­

Drilling Method: J/.s. "1uC,6,e ,0)0,.,,,-n,1,; 
Drilling Fluid: ecve,er """'oM .rs---10 1 

Drilled Diameter: /7-"0,J:>. 

SUMMARY BORING LOG 

Boring/Well No: Tl87.2(#!!?) 

Contractor: . T'S. c., 
Purpose : so,,.-e-,,-,.,-,N-p-/T..,,-o-At-, ;r_o_£_w-.,,.-, < 

Ground Elevation: ' Sit, 3 
T.o.c. Elevation: Sh:J.;i.3 
Drilled Depth: 3'€! FT 

Bottom Elevation: 1/Y0.3 

Formation 
Depth 

From To 
0,/ 

Elevation 
From To 

Thick­
ness 
CJ.I ha: so.,,,-.,,,,,._,., ;r.ev. 'i;ttJJ ,,.,.,. Clr? Y 

LOOJC,,f,u/ ~ll,..; Sr!N!;:,ls,,,,11,y SILT 
.lOOfl.' Rl'<, f/L!Y S:.>1.N'.Q w/cuiy y,;:;a,c.J> 
:;on; <,,e,;y c,,-,v,,y .s II. r 

,o.O 
9,/ 
/6., 

z,;;o 
J!.S:-

/C,.S-

/9,8 

3 /,.5 

se.o+ 

S:17, 3 5'0?,-2-
soq,2. fQJ,? 7-1 
'CQI · Y 'to/ 7,S' 
1/tfif, C 'fC/3. 3 
vqs. s yr;;, r 
'ff6 · 'T Y:YJ, 3 -

BORING/WELL COMPLETION 

Monitoring Well: Piezometer: _ Grouted: Test Well: 
Pumping Well: Other (Describe): 

WELL CONSTRUCTION. 

Casing 
Type <-,,,nv,q;J.,z.Ch Plus,; :{c,;ur s 
Diameter ' :J" 
Depth - 2-.r -t-o-"--.,~:,.-.-s--c--

Screen 
Type /0 s,o, .S-,,.::r .to,,✓~ 
Diameter J" 
From <JO To - z..r 
Comments: 1,/r?-rU l{'V£l 4-r /7 ,er 

REMARKS 

Type 
Diameter 
Depth 

Gravel Pack: 
Grout: 
Seal: 

to ___ _ 

-10 to -7-Z 
.. ;z 2. to -:z. 
-2-Z. to -21 

Coul...b .NoT ,.c:"~u5:1f dA/Y .-'i;CtJ~d-T U/3 r9"/V<) OuT' 6.c HtJt/. 

Engineer/Inspector: -"'7-<~-~£~-~~~/~=~~,~·~r _______ _ 
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SOIL BORING LOG 
Sheet_l __ of~ 

PROJECT : _:._I.L'J.!.-l:;_'?_.:..,c._~£;c_t~c, ________________ __:____:___ 

Location of Boring: 
-- - - - - :!#1.5A,J.I ~"!_~t. 

--·- - -- --------·-
• - .. , # • }l -' .~ - - - - - - - - .. 

~: : i :. l__ - - --_-_-_-_ 
Q : : \._ - - ., .... 

'{ j \ 

_, - -

Date 
Started: 11- -:?-8C, Time: /cJ: 4 s-;:, 

--Water Depth: 

Date: 

Time: 
Hole Depth: 

Casing Depth: 

/1876/18 77 
Boring No.: • '(./1K.sr ~rrc,.,,. 

Feature: A.c()D ~~'4/\/t,, - c.,1N1 r nz: 
Coordinates: N .:1., 00,?. Ce sf) 

E SIS- ( esf.) 

Drilling Method (s): 1-1. S:, l'lu~u «;/&1 Ground El~vation: S,,1./?. 2. (~st; 

e<v<, ro 7.0 '/?.01'11,t/ (r~/1!~,1,"\f. ,etiher Casing Elevation: _-_:..M:...;;?c.:tAc..:... __ 

Hole/Casing Si:e (s): /J. "/,/, S, (o.D.y Total Depth: __ 4_,_,,0c_c_P_,T ___ _ 

Date 
Completen: 1.2--r-f¼ Time: s-, Jot? "'" L/ -, F'tUSJ./ ,JJ:)1,Vr"' Bottom Elevation: __ ,._,?"--"?.-'-'-".2.::,___ __ 

Sampling Method (s): Sf'.1 J<f ,, .s.s. :;4,-,,-,u l," O,b. 

] i 
~ g R - co "' / "7'' " A /,,,r/1 .z:t;:. 1, ·i: ~ .; .0 . ., .S 1 _:Sa:::_m~p:,:l•:__:D::i:,:m:,:•:,:n,::si:::o:,:n::s:~:·:~=:"'='~=:_:_:H:am:::m::•::_r:_W:::•::,i:,'.gh.:,:t::/D~ro'.'.p'..::..:'.::'.:.,,:'.:"v=:.:,/_::'.::3:::'.0~::.j 

0 a: 0:(/)c,, ,. 
.c- .c- ,!! "''!! " Surface Conditions: '[()t,/MW (p)A),~<e.oti.cro~ c1r<-il-/f.0,1)E11<~~(p,u. ..,5..,E.c.S:?~:Cc.- , _ 
o, CJ en u c....,. 11,'1 1----------------------,---------I ~c ~c e·c~ f 

..J :.=. ..J .:::. C!J ::, u C!J SOIL DESCRIPTION REMARKS 

>-- I 
,,.... //tl. t,;,, rk:, (]now/V .. (,,~A-/- 11,nc.l( s,11-/.;) / _ 

L-

L- - I,, 15'-f 24 I f3 
0-7,) 5,.~,.;~y ,!"l(..r' "~ Ct!S N/.JN.D !. _ /,1.t)IJ" ~ - w"Lr 

I fJ' ~-4 ,_ -3 
½'1 /J~tJ,si.c-.s 

1
1-1,c,,,,,.1_ % o~cc.AA/·t!._ 

rl-14 re.e1A1,.
1 

.sr-~o.vy CN$,-,1I C/IL. 
~ - 2-1 -

7 0-.2 :;.,;. IL 
L....,S- - o:,t>< 

S:S' 
-
-' - - 3 ... ,2 

L- - 3 3-S' 7-1 3 -
L- f.-- 8 -
L-

ML- 7,S'- lOOJ , a,:owN' f tMl!!k c;~-ty' _5,g;./t,y 
f.-- /-/ 

- --

4 7.1 {, $M 
/:J,3 Sit. 'I,,,; 1-:r' s,trY S4All> ,.,,..o,~-r 

'-/0 - 'J. •J_ 
/0,s' 

-
L.... - t,.CNS.£_S ~N-r<:J t,:2 t .S-"1-\,.!J I t,.t)W -
L.... >-- S' 

2-3 
7-4 3 

ro JW7t) p.t.-,,rr,t,.,r,)"' (tvly QIA/LU~ 

4-3 
- . --- .. ·--

L.... >--13 112.i- -
SM l(J.O ''OOJt {J,eowN' $llrY Sflll/!>1 rN ,,:; c.e4 

L- >-- .2·2 

__ , 

C, t.4 I :I. f'OORl'/ G,;/,1~£,i) H,<,h'r CNC,,,,,ML WET- S''9 ,,-,,,~-? n:.J. 
'-Is' ::{·3 7s:, 

I - -

L- - (J,!,{)/l -
4-f '- >-- 7 1.4- 18 ,-f 

-
L- f---/8 - , - - - -
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SOIL BORING LOG 
Sheet _z_ of _£ 

PROJECT: I Etc... 

Water Depth: -Location of Boring: . 
Date: 

/876/16 · 
Boring No.: (zt-ZZ Q @-"':sr "" 

Time: 
Feature: _________ _ 

Hole Depth: Coordinates: N ______ _ 

Casing Depth: E--~----

Drilling Method (s): Ground Elevation: _____ _ 

Casing Elevation: ______ _ 

Date 
Started: Time: Hole/Casing Size (s): 

Total Depth: _______ _ 

Date 
Completed: 
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Time: 
Bottom Elevation: _____ _ 
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.c-
t,, E 
c.g 
o, C _,~ 

Sampling Method (s): ___________________ _ 

~ t 
~ .. o.,~c Sal". g ::: o _,g mp e 01mens1ons: ______ Hammer Weight/Drop:~-~·---!---
&: " a·~ 1--------------------------------

Surface Conditions: ______________________ _ - u - u u .ce·-'"'i.:•­b'lu 'E, t!·;; .r:. .5 £ g § ~ g 1-------S-O_I_L __ D_E_S_C_R_I_P_T_I_O_N ______ ..... __ R_E_M_A_R_K_S __ _ 

. 

_ J),tN .. (,,£]> .C'/e0>-"1 

No SAmpt/MC,, ([(<Ow ,3{) _,,.,.. - 30 -4 0 r-r w/ F'L<(<i 

_ IN ;./.S. Rv<-U. 

c. o. [5. ,,,.. 40 ;,-r 
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-
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Location of Boring: ,,.,_I.J!" ,.. , 
_. • _____ 'tNn.,1//JrT• Jli:IV~.I( 
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~ i ,---; ~---------~,- -; ) ; 
<}I' ~------·· I·, 
f\.; I ', 

SOIL BORING LOG 

Water Depth: ,c,o,..,,,v4 
Date: n-J/-8<, 

Time: 07,'.3'0 

Hole Depth: 2or-r 

Casing Depth: If? r-r 

Sheet _L__ of _/_ 

Feature: .Clooh .Pt.4/V<!' -lln.1, r 

Coordinates: N ;/. 00 :< ,AS: 

E 5/t./, 9'? 
- '------------ ._ ___ _ 

"r'O.-IP/11"'/t PL"1Nr -- ----T<ff-------,i,, Drilling Method (s) · /7, " f/. !>. »vt.f'. 8 Ground Elevation: __ S'=.;t=?:_._ • .:;_~::,__ 

.Psr,,-I& 1 ;i_ /076/JEl77 ; : z::o /0 ;=-r ,.-H,-,v 0 ",~or--?A>' n? zo_,,Casing Elevation: s.:i.q. 72 
Date 

Started: /Z - 9 -80 Time: 4:oo,q 
Date 

Completed: IZ- -lo·8G Time: 10:-Jo,1 

Hole/Casing Size (s): e,,,.,. J.Jo, ,:
7

/ 3" Total Depth: Z O -"' r 

Bottom Elevation: -~S,.~V_?~-~.'.l.~_ 
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.>~ 0> o., - oc "' • -- --- Sample DimenS1ons: ______ Hammer Weight/Drop:---/-~~~-
... g 41 ·o•;:; ..9 '-------------------------------0 er: 0:(1)"' r 

Surface Conditions: _______________________ _ .c- .c:- .!::! "C~ CJ 
t,, E t,, E .c " "' J': c..!:.c~g.:E~~l----------------------~--------
A>CCl)C ... c.!!!_ 
-'"' -'"' t!1 ::iu t!1 SOIL DESCRIPTION REMARKS 
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Sveet:N' -I 6 .-: 13 
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Project: 

WELL CONSTRUCTION SKETCH 

/'7 I 9 }) 

l:lell Number: / 87 6(;>.:uj) 
S/-IA LLOW 

Coordinaf~s: North 2 1 002. 2 ,;s-o 
S'/f. 97hz. 

Elevations: Ground _____:S:::c__,2=----"'8~-~:2-=-­

T.O,C. $7.'9. 7Z. 
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70P OF snN,t;, OR 
/',1/?{U.ML (3/?Cl(FIU 

f:U!-V, SI? 
bJ5/'l'II -10 
f.'l £V. .:S7t, 
b£PT"l-f -II 

BorrvM OJC' :,,er; ~lll ,r£.,,/ £UN, S-16 
Dc-PTH -/f!.s-' 

END OF fJ._OR/1./(,_ ElE.V. S-07 
bt:Pr'II -2.0 

Engir1eer/Inspector: T. E. IJ.uc.H; 
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HARZA ENVIRONMENTAL SERVICES, INC. 

BORING/WELL COMPLETION REPORT 

Project: /';>/"! !> £LC 

Boring/Well No: T 1.87b (11.2.zA) 

Date: Started 
Completed 

Coordinates: 

Contractor: _7:'-"S~c==---------­
Purpose: ~/-~~o~N'-,r----'-o~~'-~~~•=<<'-------

North Ground Elevation: SZ8 
East T.O.C. Elevation: S3c 

Drilling Method: -N:' C,"/<ar,-,,-y fr,,.,,c,,,vl) Drilled Depth: 10·,=-,-
Drilling Fluid: e,:,,;,·,o,· -n~t:,/A.vsN<» Bottom Elevation: 489 F"r-

Drilled Diameter: 12-"0-10/0''10-w· 
7 

SUMMARY BORING LOG ~,Rf);,;-, ;::,,rts./ AT/tf,,.....,Pr 

Depth Elevation Thick-
Formation From To From 

6_tt: ,3<?,..1-&lr?'L, Jt.k :5...r11-12, ls4:1c,,.1 S1L/ 0,0 7.< S'Zfl 
lCU.l.r, .:J'l'fl'/-t,.(..,.;y S,<,n~ .J_Jl/( ft,:r,• S,<J.,•/~') 7,., )l,.'J s~l. 0-.> 
i.oO(t' Cf/?.</. ~,: r-/ sS:.4J./s!2 P"N- CR.~ ll.:J /8.0 J/5, z 
h1,J+1 {lt!•/.,

1 
S,4;.).f); tr.J?'/,f·/,rl(.rY 1:~1.SA/./j) 18 O 21.0 s-10. 0 

snrr- GrtA-1 ZLrJ '/_ Jl,·e,H Pt.Arr) n)U'{,,f/ '2,/,0 iz.s s-o z- o 
,C-1/?.1~ !!RI✓ r<> 681/, ,it<-0:'.'. Sd/-/!.'J,, F'II./ (i_JMiVtD ZZ,J 30,0 + s~orS--

BORING/WELL COMPLETION 

Monitoring Well: J{_ Piezometer: Grouted: 
Pumping Well: Other (Describe): 

WELL CONSTRUCTION 

Type (;,/,tVAAl1'Z-:t,2 J,ct..vsM 7Pn1r$. 

Diameter 7 ':! " 
Depth -/3 to <-2.. -~---

Screen 
Type o-.,::r_ t. ol,/c, 
Diameter 
From -16 To 

REMARKS 

IO St..ol 
'S ,, 

Casing 
Type 
Diameter 
Depth 

Gravel Pack: 
Grout: 
Seal: 

To ness 
s-z.o.S-- 7,.:, 
::,~1.,. 7 ·ts 
S"'J(},0 s: 7 
S-07.0 J.o 
so,.,r J.:, 
1';2(/_ + 7-S-

Test Well: 

to 

- J.0 
-,o 
-JI 

to 
to 
to 

-// 

-3 

T'J../I!; I-JOt.t' t.,,,JAS ~P)tiF.2 rl'J'ac.,·7 'O ,-::=-, ,;-r1sr 0.P .C 1 r./S r .,.,q,7'£n,p/ n r ll J.Z,; ~ 

'J)-)f L-acJ.< • Joy AIV.'::. Srl,'r1,.,' (-i·r t.:,,1-,<1 ,.._11u CF: ?t4C.£5 ~./,'-ff'✓ (!t...JE,•../T .0fc1:J,.t-f 

Engineer/Inspector: 

l 
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SOIL BORING LOG 
Sheet _j__ of ...2_ 

PROJECT: __ _..,,°e:...,L::::.!.._/_!L==--'---1!::.L.=L:..,Yc..._c-=-----,T.L!..l'--?.L,:1-'C,_,__,C,.,'/l=M"-0~€=---------

Location of Boring: 

Sta~::~· G/2_7 /r'. 7 
Date / /z·✓. 1,, ., 

Completed fA' • ::/'~ 'l 

Time· [00(1 

Time· M,?-1) 

~ ' -Water Depth:(,, ,W1,x, 

Daw 1,/,p'.1/6 

Time: l&ro , 
Hole Depth: 1Q t,,S 

Casing Depth: -:JO,!f)~ 

Boring N~ T/880 
,tl, ,,. 

Feature- MAltl rf-,AJ,/11 T 19 
Coordinates: N . ( 4 6 3. I 

E 508, 5 .J' 
· ' A '/" / q 7 Drilling Method (s), O~ID r ,E < >t';,"'8 j Ground Elevation: coo • 

10'~ t:·te Cto ') t/ ,, R@lgy w/&,uei<f Casing Elevation: b I/ , 7 G 
Hole/Casing Size (s)· C," P.0Reµo1 f / Total Depth: :Jo, 0 
3'']1) (;,ALV S/F,fL CAS!f/6 Bottom Elevation: t;:j ~q, 7 

~ ~ Sampling Method (s): $PT, u/Split, spo:>".l .Lor 2'.J'' on 2½/6'. 
~ ~ HHIJ me±e<' t>nr \l.C).C,. ' 

C ~ > fE .,, .,, 
~ 

~ 

:i C. C. 0 ., ., 
0 0 z 

,= ,; 8 ~ '5 .§ g 1--Sa_m_p_le_D_im_e_n_,i_on_,_, _I ._"3_7_Y,...2_Y_"...,..,.-H_a_m_m.,..e_r w_ei_sh_tl_D_r_op_:_14_0 __ 1::::;-:::_-_--l 
tuC ~ a:(l)~...J 
C.in "'e "'E .!! "O~ .!! SurfaceConditionsJ~~,,1•i -~k;,,., Jot Y·(',t'.,'{ s,epfj ':,'Ol"P l"l('u, ~ ., 

0 ""- " ·2 .€ a.e C. 
s- e i~ blo "Siu "E.~·;; 'a_ ~ -.9.: ~c: ;c: L! ·c! L! t-----------~------.-------"'--1 

~ 
c8:E ~.::: ~ 

"' - "' a:!<0 -'=-'=Cl :>u Cl SOIL DESCRIPTION REMARKS 
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PROJECT: EL/ 

SOIL BORING LOG 
(Continued) -~' Sheet.2::::__ of ~ '! 

·soring No.: L/880 ·- ·-ii· 
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SOIL BORING LOG 
liliTiilell}{] ffe. IRi ~ ffe. 
~00110MMOOl1 SUilt!U~ 

(Continued) Sheet 3 of~ 

'Boring No.: L / '? & 0 · . PROJECT: _____ G_l-_l_L.-_cl_t-_l-__:_Y __ T,:__;1 l'.'---'r''-------'-t;;-(_l'I_W---'---._O----'€=-----

] ~ 
Sampling Method(s): __ '.",ee..;,;..,,__.i,,f""d"'@ic\'=e..,"--_,_/+/~3....,_ ________ , 

"'-,§ .€ 

ii § 8 - § en Sample Dimensions: _____ Hammer Weight/Drop: ___ / __ _ 

20 E ,!: "'S ·- o 1-------------------------1 t uC ~ a:(1)1o ..J 
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~r---::-:---=:-::-::-.:=·:::-:-=-=---:;:;--=-::-------------------------~ 
. Cf,SIUG EXTENDS _-=2__ FEET A80'/E GROUl·/0 L(V[L 

G?.OUtiC' 

., 
::~ 
"': . •, 
·.1 .... ·~ •, , .. 
·_4,,: 
·'• 

I • • 
DEPTH ~O + ~-l 

D:PTH 

Q~PTH 

~·~· . .. 
LEVEL 

JO'; rio, 3 l, - 3 3 I 9 
01srn1cr Inclic4na v,0 h-s 

I 

}; ,,_ ___f2_ "DIA. HOLE • ·,l :-··•~ 

LOCATION£/; L,'}IT i ({, 

]~/) /) (. Cc, '1 c,e_ b, .b .s .·,;..' 
.·,• I I 
:~ 
·=· .,,. 
; . -- 2,i)J_ 'CO!JCR!'.:TE SEAL 
t,,': 

couNTY 1; Pee. c~, n 9e. 
v I 

,., . ,; 
,:.: 

!:ECTION --- T ___ R ___ _ 

•' j_ '· .. . · . . . . STATE ~L=-'-''J-"'C:,..{]L,
0 

""-!J.l)..::Cl,.___· _· -'-·, _·· ____ ._ ... 
r::o+-- _· · ___ "·O.D. STEEL \'/ELL 

CASING.' .:STD "WALL \'IELOED 
THICKNESS. Ct.SING TALLY ', THREADED 

---------'-----"'-'-'--
EOTT0.\1 
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.IH..&£.f\ /2_f;J.2_ SC RE EN 
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I .. 
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TOP=====-=\===== 
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,. .. 
1·::: ,·,. ,· 

PUMPED .. G.P.I~. AT-~-'·_·_· .. _· FEET PLJ~1Pl,~G LEVEL AFTER : ,: . __ HOURS . 

'lYPE OF RIG .Au;;ec' •,' : DRILLER /(le;) •.1.Ll:J-' DATE C0!,IPL[TED . S:- //- Z1 ' : ·,•- ., :.,_<(/_;::,; 
'?.II=.:. 't,LL DEPTHS MEASURED FRO.\\ GRou'.~D Ci:vriL'.':'MoT To sct,LE, ·· ' · .. " 
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JAN-17-03 FRI 11: 16 A/1 REYNOLDS, INC 
Cl,$\IIG EXHr,os __J__ FEET /180'/E GP.OUNO LEVCL 

FAX NO. 3173530136 
JO£ NO, 3 (, ~ 3 3 19 

P. 14/15 

DEPTH 
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· · ,' ;;i_ · · , · STATE -Xo cl; o. I) q 
-- ___ ".O.D.STEEL\'IELL .. ·, 
.' ,_.CASING.· .:STD "\'/ALL 

· THICKfJESS. Cl-SING TALLY 
\'/ELDED .. 

·. THREADED'· 1 

· ·;;; ~onm.i" _·•.,_._., __ ,. __ ._/_·r_.:_,l_'_N_. __ _ 

:.:,- 't . 

T}/ 8 E.(3 ,I) .sJ2...._ SCREEN 
CONNECTION 

-1Q... FT. 0 F .....;;L_: IN. DI A . 
..5IN, 5TL...,__W.[RE ·\VRrJP 
SCREEN. OPENING • o:i.o'' 

J: .• .. -~ ~ 

I 

. . I 

TOP====~==== 

TOTAL --'----...L...----

M!SliAIV,\1,/\, IND. • · L/\ll5lNG, IA!CH, · 

; . 

. ;: . 

. \• 

·• ~-

· ·\' 
... 
' 

. ·--·· ,, -· ,. ",.., ....... ,,_ 



:, 
C> 

::, 

" 0 

" --
"' 
::5 
z: 
X: 

"' -<.. 

~ 

t:/) 
0 
-I g 
>­
cw = 
:s:: 
<z:: 
(Y) 

"" u.. 
rr, = I 
r-

1 
;z: = '-:> 

Well ACETONE 
{ppm) 

,1 905 2283 

T1907 22 

T1908 NJ 

T1909 16 

T1910 2D2 

J. H. Sunderlin 
4/23190 

JI.CH &WENE 
{ppm) (ppm) 

15 105 

5 48 

NJ 6 

t,l) 20 

5 17 

/ 

Buikllng T52 Tank Farm Monitoring Wells 

DEA ElliER IPA MeCL.2 
(ppm) {ppm} {ppm) (ppm) 

4530 101 2428 1250 

355 98 36 287 

148 23 NJ 26 

3178 6 197 166 

2968 6 104 319 

lHF TOLIJB-E 
{ppm) (ppm) 

3022 425 

149 8 

m 5 

46 52 

248 13 

- ) 

TOT AL VOC'S 
(Percent) 

1.42% 

0.10% 

0.02% 

0.37% 

0.39% 

0 
A 

' "' C, 

' <D: 
0: 

-m 
m 

"' 

~ 
"' -..:, 
"" -'1 .._, 
Js. -co 
<S) 

-'-' 
'-' 

' "' 
"' r 
:,, 
2 

" ~ 

r r 



• ERM Environmental Resources Management Inc ' 
GEOLOGIC DRILL LOG I PROJECT /TASK 

Soll Boring and Well Installation 
I PROJECT NUMBER 

71226.02.01 
!SHEET NO. 1f2LE NUMBER 

10111 001 
SITE ICOORDJNATES icONT AMJNANT SCREE NJ NG NOTES 

Ell Lilly, Shadeland, IN N 1723.37; E231.69 Photo Ionization Detector 
BEGUN COMPLETED \°RJLLER DRJLLJNG EQUJPMENT IBORlNG DlA. I DEPTH (FT} 

02/28/01 03/02/01 Reynolds Mobile CME 95 9-Inches 109' 
CORE RECOVERY (FT./%) 

1 

CORE BOXES 

1

sAMPLES 

1

ELEV.TOP CASJNG rGROUND ELEV. 

1

DEPTH/ELEY. GROUND WATER 

1
DEPTH/ELEV. TOP OF ROCK 

I 616.79 614.10 I IS' bas 1541.IO NOT ENCOUNTERED 

SAMPLE DEVICE IDRJLL CAS]NG LEFT ]N HOLE; DlA./LENGTH I LOGGED BY 

4 1/4" x 5' Spilt Spoon Sampler Christine Tonn 

SAMPLES/R.CORE CONT AMJNANT 
SCREENING "' 

t 
0 DRILLING NOTES - * * ..J 

~ 
DESCRIPTION AND CLASSIFICATION 

'"' c- C * a;;r: I water levels, ~- ~- ~ .. ""- "'- w,- >-- u density, grain size/shape, co!or, structure 
"' - -- o- OE OE 10 >- "- "- H ;s water return, 
>"' C,"' -c I camposltton, sorting, texture, moisture ro !a 0"' u (J) "- ro "- "'0 <aCW w character of drllling, C ID 

3' §l "-(/J o- "'"' ID "- "- "- ~-- ..JD D « facles, odor etc. ID- -> 0> Dru .c, a; J .2 a; "-- -o- O> 
a; 

ro ro E ro "' ~ ,')l ID 
I 

The casing and 
ground suriace 
elevations vrnre 
measured using LIiiy 
plant datum. The 
northing and 
easting 
coordinates are 
based on the LIiiy 
plant grid. 

-

. 

. 

5-
! 



• Environmental Resources Management Inc 
' 

GEOLOGIC DRILL LOG rROJECT /TASK 
Soll Boring and Well Installation 

I PROJECT NUMBER 
71226.02.01 1 

SHEET NO. -r-rE NUMBER 
2 of 11 2001 

SHE I COORDINATES 'CONTAMINANT SCREENING NOTES 
-

Ell Lilly, Shadeland, IN N 1723.37; E231.69 Photo Ionization Detector 
BEGUN COMPLETED 'DRILLER DRILLJNG EQUIPMENT I BORING DJ A. ,DEPTH (FT) 

02/28/01 03/02/01 Reynolds Mobile CME 95 9-Inches 109' 

Continued 

SAMPLES/A.CORE CONTAMINANT 
SCREENING (!) 

t " * 
0 

DESCRIPTION ANO CLASSIFICATION 
DRILLING NOTES 

>--

§~ 

C * a: :r: :r: J 1, water levels, ~- .c- ~E "'- ,~ w ,-. ,-. u 
~ density, grain size/shape, color, structure water return, a, - -- o- OE >-"- Q_ ~ > a, 0, (U ~c I :,: composition, sorting, texture, moisture ro !a 0 (U u 

"' c,_ ro c,_ a, 0 ., w w character of drllling, C (U 
:,CD Q_ 

VJ o- ru- (U c,_ c,_ c,_ ~-- JO D ., 1acles, odor etc . ru- J- .2 2i -> ~> .o 1o a: .0 a: o.- u- 0> ro co E ro (!) 
J ro (U 

VJ :r: 
10 

. 

15-

-

-18 Blind drilled to 18' ': 18.0-28.0': GRAVELLY SANO: 7.5YR 4/3 BGS 
brown, 30% angular to subround Gravel to 

~-.{i~ 2" diameter; 50% medium to coarse Sand; ~i~· it' 20% Slit; moderately friable, moist. 

si~f 
11:30 0.83 5 0.8 pH=8.70 :,~~· 

> ·•1~ • I• 

~:.:-1.~; 
~* 



I Environmental Resources Management, Inc. 

GEOLOGIC DRILL LOG I 

PROJECT/TASK !PROJECT NUMBER 
Soll Boring and Well Installation 71226.02.01 !

SHEET NO. jHOLE NUMBER 

3 of 11 Tr2001 
SlTE 

Ell LIiiy. Shadeland, IN ICOORDJNATES 'CONTAMINANT SCREENING NOTES 

N 1723.37; E231.69 Photo Ionization Detector 

BEGUN COMPLETED !DRILLER 
02/28/01 03/02/01 Reynolds 

SANPLES/R.CORE CONTAMINANT 

~ 
SCREENING 

§~ 

* * >, C * ~- ~- BE "- ,~ 
E o, " - -- o- 0 E 

> " 0," ~c 
(0 !a 

0 " 
C 0, u (J) Cc ro o. "0 

(J) o- "' - "0 "' Cc 
Cc Cc ~--,,- J- .2~ -> ~> .oro 

,Q a: ec- u- 0> 
ro m E ro 

J (0 "' (J) :c 

11:30 0.83 5 0.8 pH=8.70 

11:48 1.0 5 0.8 pH=8.78 

13:20 4.0 5 0.6 pH=7.62 

a: :c :c Wr r 
>-"- "--,:w w 
JO 0 

20 

-28-

DRILLING EQUIPMENT 

Mobile CME 95 

Continued 

"' 0 
J " u 
~ 

:c 
"-., 
a: 
"' 

DESCRIPTION AND CLASSIFICATION 
density, grain size/shape, color, structure 

composition, sorting, texture, moisture 
facles, odor 

As Above, 7.5YR 6/3 It. brown, 10% 
subround to round Gravel; 60% Sand; 
1rlable, moist. 

28.0-43.0': SILT: 2.5Y 4/3 olive brm,n, 
5% fine Sand; 95% Slit; friable, dry. 

I

BORING DlA. IDEPTH (FT) 
9-Inches 109' 

DRILLING NOTES 
1-1ater !evels, 
water return, 

character of drl!llng, 
etc . 



Environmental Resources Management, Inc. 
PROJECT /TASK PROJECT NUMBER 

GEOLOGIC DRILL LOG Soll Boring and v/ell Installatlon 71226.02.01 
SHEET NO. 

4 of 11 
SITE COORDJNATES CONTAMJNANT SCREENJNG NOTES 

Ell LIiiy, Shadeland, IN N 1723.37; E231.69 PhOto Ionization Detector 
BEGUN 

02/28/01 
COMPLETED DRJLLER 

03/02/01 Reynolds 

SANPLES/R.CORE 

13:20 4.0 5 

13:35 4.0 5 

13:46 3.5 5 

CONTAMINANT 
SCREENING 

0.5 

,~ 
-c 
WO ~--.nro 
0> 

pH=7.62 

0.5 e-~--J 

0.6 

pH=B.05 

0.B 

0.6 pH=B.31 

co: 
Wt­
>-"­..:w 
JD 

:c 
I­
CL 
w 
D 

DRJLLlNG EQUJPMENT 

Mobile CME 95 

Continued 

(!) 
0 
J w 
8 
:c 
~ "' a: 
(!) 

DESCRIPTION AND CLASSIFICATION 
density, grain size/shape, color, structure 

composition, sorting, texture, moisture 
facles, odor 

As Above, 10% Sand; 90% Slit. 

As Above, 2.5Y 5/6 It. olive brown, 
1rlable, slightly moist. 

BORJNG OJA. DEPTH (FT) 

9-lnches 109' 

DRILLING NOTES 
water levels, 
water return, 

character of dr!Jling, 
etc . 



II Environmental Resources Management Inc • 
GEOLOGIC DRILL LOG rROJECT/TASK 

Soll Boring and Well Installation 
irROJECT NUMBER 

71226.02.01 
!SHEET NO. T~LE NUMBER 

5 of II 2001 
SITE I COORDINATES icONTAMINANT SCREENING NOTES 

Ell LIiiy, Shadeland, IN N 1723.37; E231.69 Photo Ionization Detector 
BEGUN COMPLETED [DRILLER DRILLING EQUIPMENT !BORING DIA. ,DEPTH (FT) 

02/28/01 03/02/01 Reynolds Mobile CME 95 9-Inches 109' 

Continued 

SAMPLES/R.CORE CONTAMINANT 
SCREENING (!) 

!· * * 
0 

DESCRIPTION AND CLASSIFICATION DRILLING NOTES 
>-

]~ 
C * a:r r J UJ 

water levels, -- ~- "'- ru- 0 Wr r u 'n. density, grain size/shape, color, structure water return, ru ~ -- OE OE I >- u. u. 5.' " > ru o, ru ~c composition, sorting, texture, moisture ro !a o ru C W 
3C D 

(/) 0. ro o. ru o «w w u. 11 character of drilling, (I) r o- ru - ru o. 0. 0. ~:.:; JO 0 <{ facles, odor etc. ru- J- .2~ -> 0> D ro a: D a: o.- "- 0> (!) ro rn E ro 
J ro ru 

(/) r 
40 

~~· 1-'-·-•. 

F.~ 
!§;:il 

0.7 II As above, 2" to 3" lenses with up to 10% 
clay. 

13:48 3.5 5 pH=S.3I 
I 

~if - ! ~ . .: 
€-"' 

I ~I . 
~~· ~Se I ~ 

0.5 -43 ~c 
43.0-44.25': SILT LOAN: 2.5Y 5/ 4 It. %!-f.t olive brown, 20% medium to fine Sand; 

~iitii 80% Slit; 1rlable, slightly moist. 

~ ~t%1i 
-44.2 ~: 

44.25-53.58': filLI; 2.5Y 5/ 4 It. olive 

Ii 
brown, 10% 1Ine Sand; 90% Slit; 1rlable, 
slightly moist. 

0.4 45-

I 
14:10 4.5 5 pH=7.97 

! 
E_~ ,.____ -a~ 

As Above, small patches of Slit Loam, 10% 

0.5 . 1Ine Sand; 70% Slit; 20% Clay; veins of Fe 
staining. 

As above, 2.5Y 8/5 It. ol!ve brown, 

[~: medium to 1Ine Sand lenses throughout 
bottom !', 1rlable, slightly moist. 

ii I 
14:25 3,0 0.7 pH=B. 71 I 5 . 

I~ I 

I 

~·· ' ~:=;_ 



II En,lconmental Reso"'ces Management Inc • 
GEOLOGIC DRILL LOG I PROJECT/TASK 

Soll Boring and Well Installation 
TPROJECT NUMBER 

71226.02.01 
I SHEET NO. l: LE NUMBEP 

6 of 11 2001 
SITE I COORDJNATES ICONTAMINANT SCREENING NOTES 

Ell LIiiy, Shadeland, IN N 1723.37; E231.69 Photo Ionization Detector 
BEGUN COMPLETED I DRILLER DRILLING EQUIPMENT I BORING DIA. IOEPTI1 (FT) 
02/28/01 03/02/01 Reynolds Mobile CME 95 9-Inches 109' 

Continued 

SAMPLES/Fl.CORE CONTAMINANT 
SCREENING (!) 

ff 
* * 

0 DRILLING NOTES - J I" DESCRIPTION AND CLASSIFICATION ,-.. c- C * a'.I I water levels, ~- .c- ~"' ~E °'- Wr r u density, grain size/shape, color, structure a, - -- o- 0 E I ~ >- "- "- ~ water return, > a, 

"'"' ru C I composition, sorting, texture, moisture <D § 0 a, C "' 
u (/J "- <D "- 0 --,;W w "- character of drilling, (/J o- a, - 3C 0 a, "- "- "- ~-- JO 0 facles, odor ro- J- _g~ -> ~> -"m <( etc. .n a'. "-- "- 0 > a'. 

ro (D E <D (!) 
J ro a, 

(/J I 

50 ~~tli 
~~ 
[g:J . ~ 
~~ 

0.5 -~ 

14:25 3.0 5 pH=B.71 
~:: 
l?i 

~ 

:i; 
0.0 I As Above, 7.5YR 6/ 4 It. brown, 7% 

subroufld to round Gravel; 10% fine Sand; 
83% Slit; friable, slightly moist. 

-53.6 
53.58-55.0': SIi I I OAM· 7.5YR 6/ 4 it. ----
bra1m, 30% fine Sand; 70% Slit; friable, ··..:..:.:,..:..: 

~ - :;;,_rr;:;.;: 
slightly moist, Fe staining. ~~.::~~-~~; ----~~~··t 

··.:..:.;,·.:,:. 
::;:rr;:;:, 

''-'-'"'"-'"' 

0.1 55- ~{1f{~ 
·.:..:., .. ..:.:. 55.0-58.0': SANDY LOAM: 7.5YR 6/ 4 It. 
\;'_ii;:;.:- bro~~n. 70% fine to coarse Sand: 30% Silt: ''...:..:.:,.:,:_ 

14:41 4.5 pH=B.41 
...... ;..~.,,_· 1rlable, slightly moist. 5 ----.. ..,.,.,_ . ..,., 

;;:;.-ii:;:;:-: 
·•..:,:.:,•..:,: 
.. ., .. :..,"•··. 

~ i;-;7_,~j~ 
~:;:ii:;:;\ 
I\:,~~~~~ 
i;-;.7~j~ 
;;:;:ii:;:;:, 
·•·..:..::.:..:.: 

;;_lf)i 
0.0 ~f•{~ ----. ..,.,.,_ . ..,., 

~~~?_~.:. 
i;-;.7_8.7~ 

·::;:,ii:;:;:-· 
. :.;-'tt=t --- 58.0-59.75': LOANY SAND: IOYR 6/ 4 It. i;;.:;:ii:;.:;::.: yellowish brown, 85% i!ne Sand; 15% Slit; ·•..:,:y.:,: 

::::'-:::··.' friable, slightly moist. ---.. ..,.,.,_ . ..,.,_ 
::,:;_ii:;:;_;: 
--:..:,:y.:,: · .. •.;...·-•··· 

14:55 4.5 5 0.0 pH~7.96 .. ..,.,,. . ..,., 
::,:;:ti;:;_•;: 
·.·_:,.:.;:..:,: 

As Above, trace subround to round .::h·::·-' --- Gravel, patches of Fe staining. ··.:..:.:.·..,.: 
·.;_:i,.:;:j_ 
··..:,:.:,:..:,: 

-59.7 ~ 59.75-63.0': SJLI; IOYR 5/6 yellowish 
u•-····• ·- '"''-' ,_.,u,,u, vvm '-'"'• .:>11~, "} 

friable, moist. 



II Environmental Resources Management, Inc. 

GEOLOGIC DRILL !

PROJECT/TASK IPROJECT NUMBER 
LOG Soll Boring and Well Installation 71226.02.01 I 

SHEET NO . ..Jl:!OLE NUMBER 

7 of 11 -r 2001 
SITE 

Ell LIiiy, Shadeland, IN ICOORDJNATES !CONTAMINANT SCREENING NOTES 

N 1723.37; E231.69 Photo Ionization Detector 
BEGUN COMPLETED !DRILLER 
02/28/01 03/02/01 Reynolds 

SAMPLES/A.CORE 

14:55 4.5 5 

CONTAMINANT 
SCREENING 

0.0 

pH=7.96 

a'. :r: :r: 
W>- >-
>- "- "-
s( W w 
JO D 

0.0 >------< -63 

-63.7 

-

0.0 

15:15 4.25 5 pH=7.93 

-

0.1 

-68-
-68.2-

15:35 4.0 5 0.1 pH=B.48 

ORILLlNG EQUIPMENT 

Mobile CME 95 !

BORING DlA. IOEPTH (FT) 
9-lnches 109' 

Continued 

(!) 
0 __, 
u 
~ 

:r: 
"­
<( 
a'. 
(!) 

DESCRIPTION AND CLASSIFICATION 
density, grain size/shape, color, structure 

compasltlon, sorting, texture, moisture 
facles, odor 

63.0-63.75': SAND: IOYR 6/ 4 It. yello>ilsh 
brown, 80% fine Sand; 20% Slit; soft, 
friable, slightly moist. 

63.75-68.0': SANDY I QAM· IOYR 5/4 
yellowish brown, 50% Slit, 50% fine Sand; 
slightly moist. 

As above, 10% subround to round Gravel 
to I" diameter; 45% fine Sand; 45% Slit; 
moist. 

\ 

68.0-68.16': GRAVELY SAND; IOYR 5/6 r 
brown, 20% subround to round Gravel; 

'-'8:..:0c:%:.._c:..:o:..:a::.:r s:.:ec.:S::.:a:::.n:..:d,_; "f r:..:la:..:b:..:le,_, =m-=-ol.:_s t"-. --=~ 
68.16-69.0': GRAVELY SANDY LOAM; IOYR 
5/3 brawn, 30% subr ound to round Gravel; 
50% fine Sand; 20% Silt; mols t. 

DRILLING NOTES 
water levels, 
water return, 

character of drllling, 
etc. 



II EnWonmental Resoo,ces Management, Inc. 

GEOLOGIC DRILL LOG 1PROJECT /TASK !PROJECT NUMBER 
Soll Boring and Well Installation I 71226.02.01 !

SHEET NO . ...Jl;!.OLE NUMBER 

a ot 11 I 2001 -
SlTE 

Ell LIiiy, Shadeland, IN ICOORDJNATES [CONTAMINANT SCREENJM3 NOTES 
N 1723.37; E231.69 I Photo Ionization Detector 

BEGUN COMPLETED IORJLLER 
02/28/01 03/02/01 Reynolds 

SANPLES/R.CORE 

15:35 4.0 5 

16:15 4.08 5 

10:15 2.75 5 

CONT ANINANT 
SCREENING 

0.0 

,~ 
-c 
ID 0 
V'l:.:;: 
-" ro 
O> 

pH=B.48 

10.1 e-----1 

-

18.3 

pH=6.47 

,_ 

25.2 

a: :r: :r: 
Wf- f-
>- "-- "--
-0:W W 
JO D 

-71 

. 
-73 

-75.9 

-76.5 

-76.8 

-78· 

ORJLLJNG EQUIPMENT 

I
BORJNG OJA. I DEPTH (FT) 
9-In ches I 109' Mobile CME 95 

Continued 

,. 

·.:~::'.)'" 

:;;.':'; ,;.: 
,,;,:;,• 

DESCRIPTION AND CLASSIFICATION 
density, grain size/shape, color, structure 

composition, sorting, texture, moisture 
1actes, odor 

71.0-73.0': GRAVEi Y SAND· IOYR 6/4 It. 
yellowish brown, 40% subround to round 
Gravel; 50% fine to coarse Sand; 10% Slit, 
friable, moist. 

DRILLING NOTES 
water levels, 
water return, 

character of drilling, 
etc. 

__________________ _, vlet at 73' 
73.0-75.91': SANO; IOYR 5/3 brown, 95% 
coarse to 1lne Sand; 5% Silt; soH, wet. 

As Above, <10% subround to round gravel 
to 2" diameter, poorly sorted; wet. 

75.91-76.24': SANDY GRAVEi • IOYR 5/4 
yellm~lsh brown, 60% round Gravel; 35% / 

i\.'--"f l"ne::....:.to::....::c.::oa:::rc.:s.::e..:S:..:a:c.n:.:d.,_; "w"-et::_, ----~-.../ 
76.24-76.5': GRAVEi Y SANO: IOYR 5/4 -Ir 
yellOl<lsh brown, 30% round Gravel; 60% r 
coarse Sand; weL 
76.5-76.83': SIi I I QAN· 10YR 5/3 brown, 
60% Silt, 40% fine, well sorted Sand; soH, 
weL 
76.83-78.0': GRAVEi I Y SAND· 10YR 4/3 
brawn, 35% subround to round Gravel, 

,\ 60% fine to coarse Sand; 5% Slit; Fe r 
I \'----s:..:t.::a.::.ln.::.ln"'g-'I-'n .cP.::a.ctc::.h:.:e.::s,_, 1.::.,e.::.t:c. ______ _,/ 

78.0-82.5': GRAVELLY SAND; mottled 
IOYR 2/2 very dark brown, 2.5Y 4/ 4 olive 
brown, and IOYR 4/3 brO\m, 25% 
subangular to round Gravel; (6% m-c 
Sand; 5% Slit; odor, staining, wet. 

Geotech samp 
79-81' 



II Environmental Resources Management, Inc. 

GEOLOGIC DRILL LOG rROJECT /TASK 
Soll Boring and Well Installation 

'PROJECT NUMBER 
71226.02.01 

I SHEET NO. -f tE NUMBER 
9 of 11 2001 

SITE I COORDINATES 'CONTAMINANT SCREENING NOTES 
Ell LIiiy, Shadeland, IN N 1723.37; E231.69 Photo Ionization Detector 

BEGUN COMPLETED 'DRILLER DRILLING EQUIPMENT I BORING DIA. ,DEPTH (FT) 

02/28/01 03/02/01 Reynolds Mobile CME 95 9-Inches 109' 

' 
Continued ! 

! 
i 

SAMPLES/A.CORE CONTAMINANT 
SCREENING (!) , * * 

0 
DESCRIPTION AND CLASSIFICATION 

DRILLING NOTES 
,-. 

c~ 
C * a: :r: :r: .J 

" water levels, ~- z- ~" "'- a,_ I "' WI- I- u 
1'l-

density, grain size/shape, color, structure water return, 0) - -- 0 '-'E OE >- "- "- 5.' > 0) 0, 0) ~c compasltlon, sorting, texture, moisture ro s 0 0) u (/) D. ro D. WO « w w "' character of drilling, C 0) 
3' 0 "-(/) o- 0) -

0) D. D. D. ,,,._ 
.JO 0 « <II facles, odor etc . 0)- _,-

.2~ -> "'> .01o 

°' .0 

°' 
D.- u- 0> ro [D E ro (!) 

.J 3l a, 
:r: 

BO f-,:'.,;·.,;'-.;·. 
p-·¼, ., 

:<~:---~ 
1-.;'.;·-t;'-.;'-

. ·.'o- ._, 
-:1,·-7<·-
fr ·.•·9' ·.'-
!.;'.,;·-,;'-.;·- Ground ~,rater -i.,. ._,.,. ._, r., .. :.,,.-l- sample 81' ._,..,._ .... 
"-:'.;"-<;'-.;' 

10:15 2.75 5 ~/~/ ._...,._ .... 
l.;'.,;:·-,;'-.,1·-

- -~;-.~~/ ._,..,._ .. 
-.;'--.:•,t;'-.;·-
... '.'o- ._, 

-82.5- ~: 82.5-83.0': SILT LOAM: 2.5Y 4/1 dark 
}{%t1 grey, 20% medium Sand; 80% Slit; odor 

41.3 -83- -.••-••.••.• - detected, staining, wet. Geotech sample 
83.0-89.0': SAID.: 2.5Y 4/1 dark grey, 83-84' 
95% fine to medium, well sorted Sand; 5% 
Slit; odor detected, staining, wet. 

~ -

9.4 85-

11:20 3.0 5 

-

win 
10.9 

·'.i 

-

12:10 2.75 5 35.6 -89- I -..... 
89.0-90.0': SANDY LOAM: 2.5Y 3/1 verk ~~ '"'-_',•::...:.·.·· dark grey, 15% subround to round Gravel; I 

~~ BO% m-c Sand; 5% Slit, odor, staining, .. ...,_. . .,,..,, ! -;::.~ wet. 

::t::: ' 



PJ Environmental Resources Management, Inc. 

GEOLOGIC DRILL LOG PROJECT IT ASK PROJECT NUMBER 

Soll Boring and Well Installation 71226.02.01 
SHEET NO. 

10 ot 11 
SITE COORDlNATES CONTAMlNANT SCREENlNG NOTES 

Ell Lilly, Shadeland, IN 
BEGUN COMPLETED DRlLLER 

02/28/01 03/02/01 Reynolds 

SAMPLES/A.CORE 

12:10 2.75 5 

14:00 2.5 5 

15:12 3.0 5 

CONT AMlNANT 
SCREENlNG 

8.4 

I ~ 
~c 
"'0 ~::;:; 
.o ro 
0> 

5.9 f----< 

7,0 

2.0 

8.4 

N 1723.37; E231.69 Photo Ionization Detector 

:c 
1-­
"­w 
D 

-90.2 90 

-93 

95 

-95.5 

-98 

DRlLLlNG EGUlPMENT 

Mobile CME 95 

Continued 

:..:,.:.,,..:.: .. .,.;_,_.,_ 

·..:.:.:.·..:.: 

-.:.:.:.,..:.: 

OESCRlPTION AND CLASS!FICATJON 
density, grain size/shape, color, structure 

compaslt!on, sorting, texture, moisture 
facles, odor 

90.0-90.16': SANDY GBAYEI · 2.5Y 3/1 
very dark grey, 60% subround to round 
Gravel; 35% m-c Sand; 5% Slit; odor, 
staining, wet. 

90.16-93.0': SILT LOAM; mottled I0YR 3/3 
dark brown and I0YR 2/1 black, 5% 
subround to round Gravel; 25% m. Sand; 
60% Slit, 10% Clay, stiff, sl. moist. 
As Above, 2.5Y 3/1 v. dark grey, 15% f., 
Sand; 85% Slit; odor, staining, wet. 

93.0-95.5': SAND; 2.5 3/1 very dark grey, 
30% subraund to round Gravel; 65% f-c 
Sand; 5% Slit, odor, wet. 

95.5-95.83': SILT LOAM; mottled 2.5Y 4/1 
dark grey and 2.5Y 4/3 olive brown, 5% 
round Gravel; 20% f. Sand; 75% Slit; st111, 
odors, staining, slightly moist. 

95.83-98.0': LOAMY SAND: 2.5Y 5/2 grey 
brown, <1% round Gravel; 80% fine Sand; 
20% Slit; so1t, odors, wet. 

BORlNG DlA. DEPTH [FT) 

9-Inches 109' 

DRlLLING NOTES 
water levels, 
water return, 

character of drilling, 
etc . 

f------------------ Geotech sample 
98-103' 



• ERM Environmental Resources Management, Inc 

[
PROJECT/TASK JPROJECT NUMBER 

GEOLOGIC DRILL LOG Soll Boring and Well Installation I 71226.02.01 [
SHEET NO. ..l)i?LE NUMBER 

11 01 11 R 2001 
SITE ICOORDJNATES ICONTAMJNANT SCREENJNG NOTES 
Ell Lilly, Shadeland, IN N 1723.37; E231.69 Photo Ionization Detector 

BEGUN COMPLETED jDRJLLER DRJLLJNG EQUJPMENT 

02/28/01 03/02/01 I Reynolds Mobile CME 95 

SANPLES/R.CORE 

15:12 3.0 5 

10:15 1.0 5 

CONT ANINANT 
SCREENING 

8.2 

7.6 

,~ 
-c 
"'0 ~·-.01o 
0> 

pH=6.92 

a'.:C 
Wf­
>-"­
siW 
JD 

-103 

:c 
I;: 
w 
D 

uO 

Continued 

·.·.;,.;;,c_;,c 

Jflfii 

DESCRIPTION AND CLASS!FICA TION 
density, grain size/shape, color, structure 

composftlon, sorting, texture, moisture 
1acles, odor 

98.0-I03.0': SAND: IOYR 3/1 very dark 
grey, 99% medium, 11ell sorted Sand; 1% 
Slit; very unconsolidated, staining, strong 
odors, wet. 

103.0-107.25': SILT I OAN: 2.5Y 3/1 very 
dark grey, 40% medium Sand; 60% Slit; 
staining, odor, wet. 

jBORJNG OJA. jDEPTH (FT) 

I 9-Inches I 109' 

DRILLING NOTES 
water levels, 
water return, 

character of drllling, 
etc. 

Ground water 
sample 106' 

Geotech sample 8.9 
-107.2-

<1511 
~ 

------------------, 107-108' 
I07.25-I08.0': SILT LOAN: 2.5Y 3/1 dark 

-108-

'"'-··---·= ~T:!:~ 
~..;'.--...:'.:~ 

_....!.......'.. 

grey, 30% line Sand; 55% Silt, dense; 15% 
Clay, stlf1; odor, slightly moist. 

ENO OF BORING AT 108' BGS. 

-

11n 



II Environmental Resources Management, Inc. 
PROJECT /TASK 

WELL CONSTRUCTION LOG Soll Boring and Well Installation 
PROJECT NUMBER 

7122(!.02.01 

Ground Surface 

_-'-7;_.,.,.':::: . .,_ 
·.:;;·. :.':'.:;, 

1.~= 

6-

65-
67-
69-

,.,-.. .... .-,-.,._ __ Protec live slick-up, 
lockable well cover 
Cement 
2-lnch diameter stainless 
steel riser 
16 bags of Pure Gold 
bentonlle chips 

f:., • .:'l,----1 bucket of benlonlle 
pellets 

•• __ ·.• .:.J. ---- 21 bags of #5 SIiica sand 

••• __ • • • pack 

'. --c.c:.:.L---10-slot, 2-lnch diameter, ·. · === ·. · sta!nless steel screen. ··--·. 
··--•• . -- . . . .. -- .. . -- . 
··--•• 
. . ,,--,, 

. . .. -- .. . -- . ··--·. . . ,,--,, .. -- . . . .. -- .. . -- . . . -- .. . . . . ,,--,, . -- . . . .. -- .. . -- . ··--·· . -- . 

Associated Soll Boring _,,2,::0,cOfc__ _______ _ 

City Shadeland 

County and State _T:celp"-p.ce.cca:cn.:.:0c:e:..., :c1N:__ ______ _ 

Ground Surface Elevation _,6_,_14,. ... 10:__ ______ _ 

Measuring Point Elevation _;:6:.::16,..7-=9 _______ _ 

[Zi Surveyed D Estimated 

Installation Date (s) 02/28/01-03/02/01 

Drilling Method _M_o_bl_le_C_M_E_95 ________ _ 

Drilling Contractor _cR:.::eL:ync:0c::1d;:;sc__ _______ _ 

Drilling Fluid ....c_n.:.:on.c:e ____________ _ 

Development Technique (s) / Dates 

Developed Nell using o Grundtos Redi-Flo2 Pump 

/.larch 2001 

Fluid Loss During Drilling (gals) ______ _ 

v/ater Removed During Development (gals) 

Static Water Level Depth (feet) ______ _ 
Date 11ater Level Measured _________ _ 

\1ell Purpose Monitoring Jre/1/Piezometer 

Remmk.s . N 112}-31; E 231.69 
The casing and ground surface e!evaflons were 

measured using LN!y plant datum. The northing 

and easl!ng coordinates flre based on the Lilly 

plant grid. 

Prepared By Christine Tonn 

Location Vernon Hills 



II Environmental Resources Management, Inc. 

GEOLOGIC DRILL LOG I PROJECT /TASK 
Soll Boring and Well Installation 

rROJECT NUMBER 
71226.02.0f 

I SHEET NO. ff LE NUMBER 
f of 10 2002 

SITE ICOORDJNATES !CONTAMINANT SCREENING NOTES 
Ell LIiiy, Shadeland, IN N 1299.0f; E150.94 Photo Ionization Detector 

BEGUN COMPLETED !DRILLER DRILLING EQUIPMENT !BORING DIA. IDEPTl-1 (FT} 
03/09/01 03/21/0f Reynolds Mobile CME 95 9-In ches 99' 

CORE RECOVERY (FT./%) I COl!E BOXES I SAMPLES I ELEV.TOP CASING I GROUND ELEV. I DEPTH/ELEV. GROUND WATER I DEPTH/ELEV. TOP OF ROCK 
I 513.21 611.20 1 BO' bas I 551•20 NOT ENCOUNTERED 

SAMPLE DEVICE !DRILL CASING LEFT IN HOLE: DlA./LENGTH ILOGGED BY 
4 1/ 4" x 5' Split Spoon Sampler Christine Tonn 

SAMPLES/A.CORE CONTAMINANT 
SCREENING "' 

r * * 
0 

DESCRIPTION AND CLASSIFICATION DRILLING NOTES ,... 

]~ 
C * ,r:r: :r: .J w water levels, ~- ~- ~E '"- Wt- t- u density, grain size/shape, color, structure 

E ru ru - -- OE 
,~ >- "- "- ~ water return, 

ro !a > ru "' ru 
"' C>. 

ro c,. 
~c "'w w :r: composition, sorting, texlure, moisture character of drilling, o ru C OJ 

3' D 
ru o "-

"' o~ ru ~ ru c,. C>. C>. ~-- .JD D 

"' 1acles, odor etc . ru- _.,-
..2 22 -> ~> .o.; a: .0 a: c,.- u- 0> ro 1D E ro "' .J ,,'ii ru 

:r: 

The casing and 
ground surface 
elevations vrnre 
measured using LIiiy 
plant datum. The 
northing and 
easting 
coordinates are 
based an the LIiiy 
plant grid. 

-

5-

-



RI Environmental Resources Management Inc ' 
GEOLOGIC DRILL LOG 

I PROJECT/TASK 
Soll Boring and Well Installation 

I PROJECT NUMBER 
71226.02.01 

\SHEET NO. -rtE NUMB•
0 

2 of 10 2002 -
SITE I COORDINATES I CONTAMINANT SCREENING NOTES 

Ell LIiiy, Shadeland, IN N 1299.01: E150.94 Photo Ionization Detector 

BEGUN COMPLETED !DRILLER DRILLING EQUIPMENT !BORING DIA. !DEPTH (FT) 

03/09/01 03/21/01 Reynolds Mobile CME 95 9-Inches 99' 

Continued 

SANPLES/R.CORE CONTAMINANT 
SCREENING to 

i~ * * 
0 

DESCRIPTION AND CLASSIFICATION 
DRILLING NOTES 

>-, 

I~ 
C * a: :r: :r: J w water levels, ~- ~- ~E ru- W>- >- u a: density, grain size/shape, color, structure 

ru ~ -- OE 
,~ >- "- "- ~ water return, 

ro ca > ru o, ru 
UD <J'J 0. ro o. ~c 

"'w w :r: composition, sorting, texture, moisture character of drilling, 0 OJ C OJ OJ 0 "-
<J'J o- ru- 3' G OJ 0. 0. 0. ~·- JO D 

"' 1acles, odor etc . ru- J- -> ~> .o 1u 
.0 a: ,Q a: o.- ,,_ 

0> a: 
ro (0 E ro to 

J !~ OJ 
:r: 

10 

. 

. 

. 

-

-

15-

Blind drilled lo 19' 
BGS 

-19 - =-'"? -•--· 19.0-19.5': GRAVELY SAND: IOYR 5/6 .i . .....9. 

( yellow brown, 30% angular to subround 

15:00 2.5 5 1.0 pH=7.45 -19.5· ~ 
Gravel; 65% 1-c Sand; to 1/2" diameter; 

/ 5% SIii; loose, sl. moist. 

19.5-2,0.75': SAlfil; IOYR 6/ 4 light 
, "' , r"' ,._,, ,_ nir, "' ·c 
Sand; 3% Slit; very loose, slightly, moist. 



• ERM Environmental Resources Management, Inc 

GEOLOGIC DRILL LOG irROJECT /TASK 
Soll Boring and Well Installation 

I PROJECT NUMBER 
71226.02.01 

I SHEET NO. -rf LE NUMBER 
3 of 10 2002 

SlTE icOORDINATES ICONTAMINANT SCREENING NOTES 
Eli LIiiy, Shadeland, IN N 1299.01; E150.94 Photo Ionization Detector 

BEGUN COMPLETED IDRILLER IDRILLJN6 EQUIPMENT IBORIN6 DIA. I DEPTH (FT) 
03/09/01 03/21/01 Reynolds Mobile Ct.IE 95 9-Inches 99' 

Continued 

SAMPLES/R.CORE CONTAMINANT 
SCREENING (.0 

! * * 
0 

DESCRIPTION AND CLASSIFICATION DRILLING NOTES J w 2! >-- c- C * o: r r water levels, -- ~- ~ .. ""- a,_ Wr >- u ~ density, grain size/shape, color, structure E m m~ 01 W o- '-'E OE I ~ >-~ ~ H ~ 
water return, >m u 

"' c,, ro c,, -c s(W w r " composition, sorting, texture, moisture (O.~ om cm m o ~ 4 character of drilling, en>- o- m 0 3' D m c,, c,, c,, ~-- JO D <( u, facies, odor m- J .2~ -> ~> ""'° 0: etc. -" 0: C>.- -o- 0> 
ro rn E ro (.0 

J ro m 
en I 

20 =:;.:.,,::t:: 
.:••:.••:·· 

\))\ , ...• ·,,:,. 
·.,·:.·.r.,-. 
:\::=:::/\. . 

1.0 -20.7 ~ 
20.75-24.4?': GRAVEi Y $ANO· IOYR 5/4 ~~~·\ 

~~~':'.;:; yellow brown, 30% Gravel ta !" diameter; 
,;,f:,.;~.,;_ 60% 1-c Sand; 5% Silt. 

~ 0~1:::i~~ 
0"\:}?~ 
~-}?,}';;: 

15:00 2.5 5 pH=7.45 -b~b":t 
8~b~,; . 
s':=\,/t 
b~~~; 

( 2.0 
b~c~t{; 
0~-.;~,; 

-i;,<:'.;":\· 
1/:\/".; 
~~b;<:\ 
~~~·:y 
b'=:''d'7,· 
6~.;1· 

-1,:;;~.;':',; 
b'\}':'{; 
b~.;•:t 
b~'d'':\· 
~·\~~<: 
:.,f="··P.· 25- .·s:--~ 
;.t'.~<::i:: 

2.0 

~~ 
24.42-25.5': SM[); IOYR B/ 4 light 

-25.6- \ 
yellowish brown, 99% 1-m, well sorted 

I Sand; 1% Silt; band o1 Fe staining up to 
1/4" thick, sl. moist. 

15:15 
i:--;:~-~ 

25.5-26.25': SAND: IOYR 7 /3 very pale 
-26.2 ::~~ 

r\ 
brown, 10% subround to round Gravel; 87% 

I ,.,,c 
11ne to coarse, poorly sorted Sand; 3% 

3.25 5 - pH=8.I3 Slit; moist. 

;: 
26.25-29.0': SANO: IOYR 6/3 pale brown, 
99% fine, well sorted Sand; 1% Silt; moist. 

0.0 

\ 
-29 

29.0-34.0': GRAVELY SANO: IOYR 5/6 
yellowlsh brown, 25% angular to subround 

15:25 2.5 5 1.0 pH=8.44 

1W 
Gravel; 72% medium to coarse Sand; 3% 
Slit; loose, moist. 

• 



II Environmental Resources Management, Inc 

GEOLOGIC DRILL LOG 

'

PROJECT /TASK 'PROJECT NUMBER 
Soil Boring and Well Installation 71226.02.01 · 

'

SHEET NO. J!:!9LE NUM~FR 

4 0110 II 20021 
SITE 

Eli LIiiy, Shadeland, IN 

'

COORDINATES 'CONTAMINANT SCREENING NOTES 

N 1299.01; E150.94 Photo Ionization Detector 
BEGUN COMPLETED 'DRILLER 
03/09/01 03/21/01 Reynolds 

SAMPLES/R.CORE 

~~ 
,,.. 
~~ .c~ ~ .. 
"' - OJffi 0 > ru 
o ru C 0> 

u 
"~ rue:; 3C 0 
ru- ~ .2 fE cc m 

15:25 2.5 5 

15:40 3.33 5 

15:45 2.5 5 

CONTAMINANT 
SCREENING 

* * C * ca~ ro~ I ~ o E o E ~c 
OJ c,, ca a. ru o 
ru a. c,, c,, ~·-
-> ~> D ro a.- "- 0> 
E ca 
ca ru 

OJ :r: 

1.0 

pH=S.44 

0.0 

0.0 

,___ pH=9.00 

1.5 

0.0 pH=B.40 

a::r: :r: 
Wr ,-
>- a. a. 
s,:W w 
~o 0 

-34 

DRILLING EQUIPMENT 

Mobile CME 95 

Continued 

DESCRIPTION AND CLASSIFICATION 
density, grain size/shape, color, structure 

composition, sorting, texture, moisture 
facies, odor 

Gravel content increases with depth. 14% 
Gravel. 

'

BORING DIA. !DEPTH (FT) 
9-Inches 99' , 

DRILLING NOTES 
water levels, 
water return, 

character of drilling, 
etc. · 



I Environmental Resources Management, Inc. 

GEOLOGIC DRILL !
PROJECT/TASK !PROJECT NUMBER 

LOG Soll Boring and Well Installation I 71226.02.01 !
SHEET NO. i:;!OLE NUMBER 

5 of 10 1\ 2002 
SITE 
Ell LIiiy, Shadeland, IN I

COORDJNATES ICONTAMlNANT SCREENJNG NOTES 
N 1299.01; E150.94 Photo Ionization Detector 

BEGUN COMPLETED IDRJLLER 
03/09/01 03/21/01 Reynolds 

SAMPLES/A.CORE 

]~ 
-;5-z 

"'"' C 0, UD 
"' - 3C"" J .2 0: 

rn 

15:45 2.5 5 

15:55 2.5 5 

18:40 5.0 5 

CONTAMINANT 
SCREENING 

* * C * ~E "'- I 0 o E -c lfJ 0. (0 0. "'0 ru o. 0. 0. 0·-
0> .n ro -> o.- "- 0> 

E (0 
(0 ru 

"" :r: 

0.0 

-

pH=8.40 

1.75 

1.8 

- pH=8.20 

2.0 

2.0 pH=7.65 

0: :r: :r: w,- >-
>- u. u. 
s<W W 
JD D 

40 

-40.9 

-44-

-44.3· 

-45.6· 

-49 

-49.7 
-49.8 

DRJLLJNG EGUJPMENT 
Mobile CME 95 I

BOR]NG OJA. IDEPTH (FT} 
9-Inches 99' 

Continued 

;:;;:;-;;;-: 
·.,.>:.·· 

., .. ., .. -

... -.·:.·.·:.,·. ·,-,,·:,·. 
"!,:?r 

;::'-~•::-, .. ,. 

:~·~, .. --;~---
-•,,•:,; . .;-· 
-..... ,·--
·h:::w~ 
.':,·-:.,_,,;;,._ 

'i~i}} 
f:-:JEJJ 

~ 

DESCRIPTION AND CLASSIFICATION 
density, grain s!ze/shape, color, structure 

composltron, sorting, texture, moisture 
facies, odor 

40.0-40.92': GRAVEi · 7.5YR 5/4 brown, 
95% subround to round Gravel; 5% medium 
to coarse Sand; Fe staining, moist. 

r--- As above, Grave! to 2" diameter. 

40.92-44.0': SAND: 7.5YR 4/3 brown, 7% 
subround to round Gravel; 93% coarse, 
poorly sorted Sand; 1% Slit; loose, moist. 

44.0-44.33': llilA'ltl; 7.5YR 7/6 and 6/6 
reddish yel!m,, and 7.5YR 4/3 bro11n, 

'\.'-1--0-'-0--%-"a--'ng"-u'-la __ r~t'-o_r_ou_n_d_G_r_a_ve~I~; m~o~ls~t~. ~~~/ 
44.33-45.58': SANnY GRAVEL: IOYR 6/ 4 
light yellm,lsh brown, 78% round Gravel; 
20% 1-m Sand; loose, moist. 

45.58-45.83': SAJ,JO; IOYR 5/2 grayish 
~~_b_ro_w_n...c, _96_%_1-_m_S_a_n_d~; _4_%_S_ll~t;_m_o_ls~t. __ ~/' 

45.83-49.0': SANDY LOAM: IOYR 4/1 dark 
gray, 60% line Sand; 40% Slit; bands o1 
IOYR 3/1 very dark gray staining, odor. 

49.0-40.08': SILT: 2.5Y 5/2 grayish 
brown, 4% 1. Sand; 96% Slit; 4 mm 2.5Y 
2.5/1 black at bottom, moist. 

DRILLING NOTES 
water levels, 
water return, 

character of drilling, 
etc . 



I Environmental Resources Management Inc 
' 

GEOLOGIC DRILL LOG I PROJECT IT ASK 
Soll Boring and 11ell Installation 

I PROJECT NUMBER 
71226.02.01 

I SHEET NO. 
6 of 10 

ir:LE NUMBFR 
2002 

SlTE I COORDINATES ICONTAMJNANT SCREENJNG NOTES 
-

Ell LIiiy, Shadeland, IN N 1299.01; E150.94 Photo Ionization Detector 
BEGUN COMPLETED IDRJLLER DRllllNG EQUJPMENT IBORJNG OJA. I DEPTH (FT) 
03/09/01 03/21/01 Reynolds Mobile CME 95 9-lnches 99' 

Continued 

SAMPLES/A.CORE CONT AMJNANT 
SCREENJNG ('J 

i~ * * 
0 

OESCRJPTION AND CLASSIFICATION 
ORJLLJNG NOTES ,-. 

]~ 
C * cc:r: :r: J w 

water levels, -- ~- ~E OJ- Wf- f- u 'a. density, grain size/shape, color, structure OJ - -- OE I 0 >- Q_ Q_ ~ water return, >ID D)"' ~c :r: compos!tlon, sorting, texture, moisture ro ca 0 OJ cru OJ "- ro "- "'0 <>CW w Q_ character of dr!lling, OJ o- OJ :,c 3' D OJ "- "- "- ~ :;::; JO D 

"" 1acles, odor etc. OJ- J .2~ -> 0> 
.0 '" cc .0 cc "-- "- 0> 

'" rn E ro ('J 
J '" OJ 

OJ :r: 
50 II 50.08-50.5': SAND· black, 96% 1,. well 

-50.5-
sorted Sand; 4% Slit; odor, moist. 

t--·-· 50.5-52.08': SILT: banded 2.5Y 6/3 light 
2.0 -·-· yellowish brown, black and 2.5Y 3/1 very -·-· -·-· dark gray, 2% 1. Sand; 98% Slit; Soll sample 51.5-53' ,i--...::-:.:. 

1--•-· cohesive, dark bands 2mm to 1" thick, -·-· moist. t-·-· -·-· 
~ i---•-· -·-· -·-· -·-· 

I-•-· 

16:40 5.0 5 pH=7.65 -52.1 
. .,:_:::.::· 

I 
52.08-52.91': &ANO: banded black, 2.5Y 
5/1 gray, and 5Y 7 /1 light gray, m. well 
sorted Sand, bands from 5 mm to 3", 

35.0 moist. 
-52.9 

-r·-·- 52.91-54.0': SILI; 2.5Y 6/3 light yellow 
-·-·- brm,n, 95% Slit, 5% 1. Sand, cohesive, 
-·-· moist. -·-·-

·-·-· 
'-•-·-
·-·-· -·-·--·-· 

-54- -·-·- 1/2" black, fine Sand lens, slightly ·•..:.:.:.·..:.: '\ / jt.'ifii.t cohesive, odor, moist. 
:::,~:;:x 54.0-55.0': INTERBEDDED SANn ANO .:.'--'-'.!.' ··..:.::,-..:,: I OAMY SANO· Sand 2.5Y 4/1 dark gray ::·?:'::\ ---- and Loamy Sand 2.5Y 2.5/1 black; 0~;;~· SAN0-98% m., well sorted Sand; 2% Slit; 

-55 55- · t· · 

~ 
LOAMY SAND-80% m. Sand, ~'/ell sorted 

I 25.0 Sand and 20% Slit, moderately moist, 
lamination, cross bedding, In the Sand, 
beds from 2 mm to I", odor. 

ii 
55.0-56.5': SANO; mottled 2.5Y 4/1 dark 
gray and 2.5Y 7 /6 yellow, 97% f-m Sand; 
3% Sill; loose, slightly moist, slight odor. 

8:10 4.5 5 f----- pH=7.46 -56.5-
56.5-61.08': SJL T: 2.5Y 6/4 light yellm, 

~J:.:'1i:~. brown, 15% Sand; 85% Slit, dense; ·:n;:e 
cohesive, s!lght odor, sl!ghtly moist. ----

- ·::::~:;::-:/ 
"'."'"'.i±,i 
i:-~;s~~: 
----·..:.::,..:.: 

19.0 
-~..:_,~}~~· 
c..,.:.:.:..,.:.· 

·..:.:.:.-:..:.: 
jt.ifI:) 
·~td/t 
··..:,:y_;,: 
.·::·?":::·.; ---··..:,:y..:.: 

d!J¥iJ 
::•.;..,';{-: ----;..:,.:..:..:.:~. 
::;;;:·, 

ic;-..::-.:':Z.T.: 

8:30 4.0 5 10.0 pH~7.64 
·::·.,--;;;·-, 

k'.::.:~~.:. 

' ~{:t1 ....... 



• ERM Environmental Resources Management, Inc. 

GEOLOGIC DRILL LOG !
PROJECT /TASK !PROJECT NUMBER 
Soll Boring and Well Installation 71226.02.01 !SHEET NO. .!!;!OLE NUMBER 

7 of 10 ~ 2002 ' 
SlTE 
Ell LIiiy, Shadeland, IN I

COORDJNATES !CONTAMINANT SCREENING NOTES 
N 1299.01; E150.94 Photo Ionization Detector 

BEGUN COMPLETED ,•RILLER 
03/09/01 03/21/01 Reynolds 

SANPLES/R.CORE 

]~ 
;,,. -- ~-rn~ --> "' "' "' o ru C 0, 

"• o~ ru:,:: ru- J .2~ O'. (D 

8:30 4.0 5 

8:50 0.75 5 

13:15 2.5 5 

CONTAMINANT 
SCREENING 

* * C * ~E ru- I ~ OE ~ C 
VJ Q. ro cc "'0 ru cc Q. Q. ~--
-> ~> .om a.- -o- 0> E ro 
,<g "' I 

10.0 

-

pH=7.64 

3.0 

0.0 pH=7.08 

10.0 pH=8.70 

O'.I I 
Wt- t--
>-"- "-
<CW w 
JO 0 

. 

-81.1 

-81.8-

-82.1 

-69-

!

DRILLING EQUIPMENT 
Mobile CME 95 !

BORING DlA. ,•EPTH (FT) 
9-Inches 99' 

Continued 

"' 0 
J 
u 
~ 

I u. 
<( 
O'. 

"' 

-~.:.~.:: ·~ 
;z.:..:..;_:_:_z 
..:-::....--:::. 
·~ 
;:,·::~;:•· 

·.,. ·•·.,, 
:.-.:.::·\:';~: 

u 
~ 

" 
DESCRIPTION AND CLASSIFICATION 

density, grain size/shape, color, structure 
composltlon, sorting, te:xture, moisture 

· facles, odor 

. . -

61.08-81.83': SAND: mottled 2.5Y 8/3 light 
yellm< brown, 2.5Y 5/4 light olive brown, 
and 2.5Y 3/1 very dark gray, 7% Gravel 
to 1/4" diameter: 93% m-c Sand: moist. 

81,83-62.08': SILT: banded 2.5Y 4/2 
dark grayish b!Ol<n and 2.5Y 3/1 very r 
dark gray, <1% Sand: 99% Slit: slight 
odor, ~~el. 
82.08-84.0': SMID; 2.5Y 2/1 black, 2% 
subround to round Gravel; 98% m-c Sand; 
odor, wet. 

64.0-69.0': GRAVELY SAND: 2.5Y 2.5/1 
black, 20% Gravel; 80% medium to coarse, 
poorly sorted Sand; loose, odor, wet. 

DRILLING NOTES 
water levels, 
water return, 

character of drl!llng, 
etc . 

-----------~--------J Ground water 
89.0-84,0': SANQ; 2.5Y 2.5/1 black, 99% sample 69' 
1--m, poorly sorted Sand: 1% Slit: loose, 
strong odor, wet. 



II Environmental Resources Management, Inc. 
PROJECT/TASK PROJECT NUMBER 

GEOLOGIC DRILL LOG Soll Boring and Well Installation 71226.02.01 
SITE COORDlNATES CONTAMINANT SCREENING NOTES 

Ell LIiiy, Shadeland, IN N 1299.01; E150.94 Photo Ionization Detector 
BEGUN COMPLETED DRILLER 

03/09/01 03/21/01 Reynolds 

SANPLES/R.CORE CONT ANINANT 
SCREENING 

* * 

DRILLING EQUIPMENT 

Mobile CME 95 

Continued 

('J 
0 
J w DESCRIPTION ANO CLASSIFICATION 

SHEET NO. 

8 of 10 

BORING DIA. DEPTH (FT) 

9-Inches 99' 

DRILLING NOTES ji " 
§~ 

C * a'.:C I water levels, ~- ~- 18e Wr ,-. u ~ density, grain s)ze/shape, color, structure 
a, -

a,_ 10 ~ ~ water return, E a, am o- OE >- CL CL 
> a, 

m !a 0"' C a, u lf) c,_ 
lf) o- a,:,:: 3C D "' c,_ ru- J _Q~ -> 
.0 a'. 

c,__ 
m co E 
J m 

13:15 2.5 5 

13:32 0 5 

14:10 0 5 

~c m c,_ "'0 ""w c,_ c,_ 0-- JD 
0> .o ro "- 0> m 
a, 
I 

10.0 pH=B. 70 

I composition, sortrng, texture, moisture w 0.. 
D 

"" 1acles, odor 
a'. 
(!) 

character of drllllng, 
etc . 

No Recovery 
74'-84' 



• ERM Environmental Resources Management, Inc. 

GEOLOGIC DRILL LOG 
PROJECT/TASK PROJECT NUMBER 
Soll Boring and Well Installation 71226.02.01 

SHEET NO. 
9 of 10 

SITE COORDINATES CONTAMINANT SCREENING NOTES 

Ell LIiiy, Shadeland, IN 
BEGUN COMPLETED DRILLER 
03/09/01 03/21/01 Reynolds 

SAMPLES/R.CORE CONT ANINANT 
SCREENING ,, ]~ 

* * "' C * ~- ~- ~E "'-"' - -- OE I "' 
ro !a 

> ru o, ru 
(/) "- ro "-

~c 
0"' C 0, 

3C D 
mo 

(/) o~ "'~ "' "- "- "- ~:.:; 
.0 

rn- J- .2 ~ -> "'> D <U 
a'. "-- "- 0> ro CD E ro 

J ro ru 
:r: 

14:10 0 5 

8:10 0.5 5 5.2 pH=7.l6 

8:45 2.5 5 32.0 pH=lO.O2 

N 1299.01; E150.94 Photo Ionization Detector 

a'. :r: :r: 
UJf- >->- 0. 0. ., w w 
JO D 

85 

DRILLJNG EQUIPMENT 
Mobile CME 95 

Continued 

(.'J 

0 
J 

u 
~ 

:r: 
0. ., 
a'. 
(.'J 

DESCRIPTION AND CLASSIFICATION 
density, grain size/shape, color, structure 

composition, sorting, texture, moisture 
facles, odor 

84.0-94.0': fulliD; 2.5Y 3/1 very dark 
gray, 95% 11ne Sand; 5% Slit; loose, salt, 
very strong odor, wet. 

BORING DIA. DEPTH (FT) 
9-Inches 99' 

DRILLING NOTES 
water levels, 
water return, 

character of drilling, 
etc . 

Ground water 
sample 81' 



II 
ERM Environmental Resources Management, Inc. 

PROJECT /TASK PROJECT NUMBER 

GEOLOGIC DRILL LOG Soll Boring and Well Installation 71226.02.01 
SJTE COORDINATES CONTAMINANT SCREENING NOTES 

Ell Lilly, Shadeland, IN N 1299.01; E150.94 Photo Ionization Detector 
BEGUN COMPLETED DRILLER DRILLING EQUIPMENT 

03/09/01 03/21/01 Reynolds Mobile CME 95 

Continued 

SAMPLES/R.CORE CONTAMINANT 
SCREENING "' 

* * 
0 

DESCRIPTION AND CLASSIFICATION J 

SHEET NO. HOLE NUMBER 

10 of 10 2002 

BORING DIA. DEPTH (FT} 

9-Inches 99' 

DRILLING NOTES 

t >-

]~ 
C * a'.:C :r: water levels, -- :5-Z ~E "'- ,~ Wr ,- u ~ density, grain sJze/shape, color, structure water return, ru~ OE >- "- "- ~ ::;: >ID °' ru ro § o ru CID U) 0. ro o. 

U) o- ru -
,.o ru o. 0. 0. 

ru- J- .2~ -> ~> 
D a'. o.- "'-ro m E ro 
J ro ru 

I 

32.0 

8:45 2.5 5 

30.0 

30.0 

14:00 4.0 5 

5.0 

-c 
ru o «w w 
~:.,:::; JO D 
DID 
0> 

90 

pH=I0.02 

-94 

pH=I0.29 

-99 

:r: 
"-

" a'. 

"' 

~~~ 
~:... . .....:._ 

~z..::; 
-~:= ~.,,_._ 
: .. --: 

~~--

. ..--·. 
~:;...~-
-.,..,-: 

·-,,;-_-: 
~-.'!.':... 
.....:.·7-

4 
</) 

composltlon, sorting, texture, molsture 
iac!es, odor 

94.0-99.0': SILT LOAN: 2.5Y 4/1 dark 
gray, 83% Silt, 2% round Gravel; 5% 1lne 
Sand; 10% Clay, dense, hard, stiff, 3.5" 
diameter cobble at 94', slightly moist. 

END OF BORING AT 99' BGS. 

character of dr!Hlng, 
etc . 

Ground ~1ater 
sample 92' 



II Environmental Resources Management, Inc. 
PROJECT /TASK 

WELL CONSTRUCTION LOG Soll Boring and Well Installatlon 
PROJECT NUMBER 

71226.02.01 

Ground Surface 

6-

49-
51-

55-

95-

99-

r:;;;aaa;;;;;;:--r--...--- Protective stick-up, 
lockable well cover 

J::::J.,e----- Cement 

~'!:===::-- 2-lnch diameter stainless 
I' steel riser 

16 bags o1 Pure Gold 
medium bentonlte chips 
2 bags of Gel grout 

t;,;,;!l---- I bucket o1 Bentonlte 

··--·. . . . -- . ··--·· . -- . 
. -- . ·•---•• . . . -- . ··--·· . -- . 
·.·==·.· .. --- .. 

pellets 

: __ ,:;,.i... ___ 25 bags of #5 SIiica ·. · === ·. · sand pack . . 
: ,: ---'~·,.,_ • .,.,· --- 10-slot, 2-lnch diameter, 
. -- . 
••--•• . -- . . ,--- .. . -- . 
·•--•· . . . -- . ,,--, . . -- . . . .. -- .. . -- . 
·•--•· ' . 
' -- . ··--·· . -- . 
.. -- .. . -- . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . .. ' ' ... 

stainless steel screen. 

Associated Soll Boring ---=2=-00"'2'----------­
Cl!y Shadeland 

County and Slate _c-'-ip-'-p_ec_a_n-'-o-"e,'--I_N ______ _ 

Ground Surtace Elevation -"-6"'11."-20-:___ ______ _ 

Measuring Point Elevation _-:6.:.:l3"'.2c".1 _______ _ 

[gJ Surveyed D Estimated 

Installation Date (s) 03/19/01-03/22/0I 

Dr llllng Meth ad __:_N:::o:::bl.:.:le:_:C:::/>.:.:IE:__:::95::___ _______ _ 

Drllllng Contractor __:_Ro:.ey'-'n.:.:0:::1dccsc_ _______ _ 

•rilling Fluid 50 gallons of ,;a/er 

Development Technique (s) / Dates 

Developed well using a GrundfDs Redl-Flo2 Pump 

Apr/12001 

Fluid Loss During Drilling (gals) _______ _ 

11ater Removed During Development (gals) 

Static ,later Level Depth (tee!) _______ _ 

Date Water Level Measured ________ _ 

\iell Purpose Monitoring lrell/Plezomeler 

Remarks N 1299.01; E 150.94 

The casing and ground surface elevations Nere 

measured using Lilly plant datum. The nortMng 

and easting coordinates are based on !he LIiiy 

plant grid. 

Prepared By Christine Tonn 

Location Vernon Hills 



ERM, Inc. 
11350 N. Meridian Street, Suite 220 
Carmel, Indiana 46032 

Well Construction Diagram 

T2011 (317) 706-2000 

Client: Eli Lilly and Company 

Project: ~---~p~C_B_T_ln_v_e_st~ig~a_t1_·o_n ___ _ 
Proj. No.: ______ 0_1_04_3_7_6 ____ _ 
ERM Geologist _____ C_r_ai~g_E_c_k_er_le ___ _ 
Drilling Company: ____ R_e~yn_ol_d~s,_I_nc_. __ _ 

Driller: ~ _____ L_e_w_is_M_e_ll_in~g~----
Drilling Method: Geoprobe 6600 

Ground Surface 

Elev.: Depth: 
Top of Fill ft. __ _ 

Top of Sand ft. __ _ 

Top of Screen ft. 68' 

Date Installed: 11/3/2009 
Development Method: Bailer 
Water Removed During Development: 
Static Water Level Depth/Elevation: 62.53 

Northing/Easting: 504931 I 4470985 (NAD83/WGS84) 
Top of Casing Elevation: NA 
Ground Elevation: NA 

(

Well Cover 

Type: Flushmount 

Diamter: 5" 

Concrete 

Riser Pipe 
Material: 
Schedule: 
Diameter: 

PVC 
40 
1" 

Remaining Borehole Annulus Fill: Cement 

Screen Pack Material: Natural 
---------

Amount: NIA 

Slotted Screen Material 
Material: PVC 
Schedule 40 
Diameter: 1" 

---------
Slot Size: 

---------

Bottom of Screen ft. 73' :-:-:-: 1111
1

11 

11111111111111111111111111 .,-Borehole Dfamete, Bottom of Borehole ft. 73' 2" 

Comments: Well was originally installed as temporary well pCBT-1 then converted to a permenent monitoring well. No soil 
samples were collected. 



ERM, Inc. 
11350 N. Meridian Street, Suite 220 
Carmel, Indiana 46032 

Well Construction Diagram 

T2014 (317) 706-2000 

Client: Eli Lilly and Company 

Project: ----~p~C_B_T_In_v_e_st~ig~a_ti_o_n ___ _ 
Proj. No.: ______ 0_1_0_43_7_6 ____ _ 
ERM Geologist Craig Eckerle 

-----~-~-----
Dr ill in g Company: Reynolds, Inc. 

----~------
Dr ill er: Lewis Melling 

---------~~----

Dr ill in g Method: Geoprobe 6600 

Ground Surface 

Elev.: Depth: 
Top of Fill ft. __ _ 

Top of Sand ft. 
---

Top of Screen ft. 67' 

i!!l!l!I 

Bottom of Screen ft. 72' 

Date Installed: 11/4/2009 
Development Method: Bailer 
Water Removed During Development: 
Static Water Level Depth/Elevation: 62.37 

Northing/Easting: 504789 I 4470939 (NAD83/WGS84) 
Top of Casing Elevation: NA 
Ground Elevation: NA 

(

Well Cover 

Type: Flushmount 

Diamter: 5" 

Concrete 

Riser Pipe 
Material: 
Schedule: 
Diameter: 

PVC 
40 
1" 

Remaining Borehole Annulus Fill: Cement 

Screen Pack Material: Natural 
---------

Amount: NIA 

Slotted Screen Material 
Material: PVC 
Schedule 40 
Diameter: 1" 

---------
Slot Size: 

Bottom of Borehole ft. 72' ii:lllll:lilililili:1111111 ~Borehole Diameter: 2" 

Comments: Well was originally installed as temporary well pCBT-5 then converted to a permenent monitoring well. No soil 
samples were collected. 



II ERM-North Central, Inc. 
Environmental Resources Management 

I PROJECT /TASK rROJECT NUMBER I SHEET NO. I HOLE NUMBER 
. 

GEOLOGIC DRILL LOG T100 Subsurface Investigation 71221.00.01 1 of 5 TSP-5 
SlTE COORDINATES \CONTAMINANT SCREENING NOTES 

Ell LIiiy, Shadeland, IN N 1365; E392 Flame Ionization Detector 

BEGUN COMPLETED !DRILLER \DRILLING EQUIPMENT !BORING DIA. ,DEPTH (FT} 

7 /20/99 7 /22/99 Reynolds Mobile 61 drill rig - 4 1/ 4 HSA 9-Inches 97' 

CORE RECOVERY (FT./%) 'CORE BOXES I SAMPLES I ELEV.TOP CASING I GROUND ElEV. IDEPTH/ELEV. GROUND WATER I DEPTH/ELEV. TOP OF ROCK 

I 615 NOT ENCOUNTERED 

SAMPLE DEVICE I DRILL CASING LEFT IN HOLE: DJA./LENGTH tOGGED BY ' 
i• x 2' Split Spoon Sampler Kimberly Lake 

SAMPLES/A.CORE CONTAMINANT 
SCREENING (!l 

; * * 
0 

DESCRIPTION AND CLASS!FICA TION 
DRILLING NOTES 

~ w 
" c- C * a'.I :r: water levels, -- ~- ~" ~E 

.,_ Wr r u a: density, grain size/shape, color, structure 
a, - -- o- UE 

,~ >- 0.. 0.. ~ water return, 
> a, C> a, -c :r: composition, sorting, texture, moisture ro !a 0 a, Ca, uo (/J "- ro "- a, 0 < w w CL character of drllling, 

UJ u- ru- 3' C, a, "- "- "- V):.:, ~a D < facles, odor .,- ~- -> ~> .o ro etc. i 
.D a'. .2 a'. o.- -o- 0> a'. 

ro ID E ro (!l ' 
~ .'1! a, 

:r: 
Blind drill to 44' 
BGS. 

-

' . 

. 

5-

-

. 

. 

. 

10-

. 

-

. 

. 

15-

. 

-

-

. 

ryn 



.-- ·~~- .• 

ERM-North Central, Inc. 
Environmental Resources Management I 

GEOLOGIC DRILL 
!PROJECT (TASK lfROJECT NUMBER 

LOG I T100 Subsurface Investigation I 71221.00.01 !
SHEET NO. !HOLE NUMP 

2 of 5 I TSP-
SITE 

Eli LIiiy, Shadeland, IN 
BEGUN COMPLETED [DRILLER 
7 /20/99 7 /22/99 I Reynolds 

SAMPLES/A.CORE CONTAMINANT 
SCREENING 

I ~ 
-c mo ~--.Oro 
0> 

[COORDINATES !CONTAMINANT SCREENING NOTES 
I N 1365; E392 I Flame Ionization Detector 

a: ;r: ;r: 
W>- >-
;,- Q_ Q_ 

-,:W w 
~o 0 

20 

. 

. 

25-

-

. 

. 

. 

30-

-

-

. 

-

35-

-

-

. 

DRlLL!NG EQUIPMENT 
Mobile 61 drill rig - 4 1/ 4 HSA 

Continued 

(!) 
0 
~ 

u 
S: 
Q_ 

" a: 
(!) 

~ 

'"' 
DESCRIPTION AND CLASSIFICATION 

density, grain size/shape, color, structure 
composition, sorting, texture, mo!sture 

facles, odor 

-

I
BORING DIA. !DEPTH (FT} 
9-Inches 97' 

DRILLING NOTES 
water levels, 
water return, 

character of drilling, 
etc . 



II ERM-North Central, Inc. 
Environmental Resources Management 

GEOLOGIC DRILL LOG irROJECT IT ASK 
T100 Subsurface Investigation 

I PROJECT NUMBER 
71221.00.01 

ISHEET NO. 
3 ot 5 

I HOLE NUMBER 
TSP-5 

SJTE icOORDINATES !CONTAMINANT SCREENIN3 NOTES 
Ell LIiiy, Shadeland, IN N 1365; E392 Flame Ionization Detector 

BEGUN !COMPLETED !DRILLER DRILLING EQUIPMENT I BORING DIA. IDEPTH (FT) 

7 /20/99 7 /22/99 Reynolds Mobile 61 drill rig - 4 1/4 HSA 9-Inches 97' 

Continued 

SAMPLES/A.CORE CONTAMINANT 
SCREENING "" 

i * * 
0 

DESCRIPTION AND CLASSIF!CA TION DRILLING NOTES 

]~ 
J " >- " * co: :r: water levels, -- ~- "'- ,,_ 

~ W>-- >-- tJ density, grain size/shape, color, structure o,- -- o E OE r >- 0.. 0.. ~ water return, 

"' " 
> Q) "'" Cl) c,_ cu c,_ ~" -< UJ UJ :r: composition, sorting, texture, moisture 0 a, " " 3' D " 0 0.. character of drl!tlng, 

Cl) o- Q) -
Q) c,_ c,_ c,_ ~- JO 0 -< facles, odor w- J- .2~ -> ~> -" ro a: etc. 

.0 a: o.- "- 0> cu co E cu "' J ,<g " r 
4U 

. 

' . 

-44 - 44.0-45.0': SA1'lll.; 2.5Y 4/3 olive brown 
f['_Jf!!/;. to 5/2 greyish brown, v.1.-1 Sand, well TSP5 II ~.:.t 

44-46 22 45-

r 
sorted; loose, slightly moist. 

s 1.5 2 29 pH=6.38 _-4\fl 45.0-45.1': SAND AND GRAVEi • 2.5Y 5/3 ,-
1800 37 light olive brown, 20% Slit on grains, 40% 

-46- - m-v.c. Sand, 40% Gravel lo 0.5" 

67 
diameter, angular to sub-rounded; 
slightly moist. 

1.25 2 127 pH=8.08 . 45.1-45.25': SIi I I QAM· 50% Slit, 40% Blind drill 47-48' - ½''/ff;~:- M 
V .1. Sand, 10% Gravel; Increased r SGS due to high - @E- compactness, dry. blow counts. r 

-48.2- -~ ~ 45.25-46.0': SAND AND GRAVEi · 2.5Y 
37 5/3 light olive brown, 20% Slit on grains, 

I 2 72 pH=7.54 -49- -~ ~ 40% m-v.c. Sand, 40% Gravel to 0.5" 
59 diameter, angular ta sub-rounded; odors 
38 lit throughout sample, slightly moist. 

50- '- Fine ta medium Sand. 
~ 

47.25-48.2': SAM]; 2.5Y 6/3 light 24 i~i~ 65 yellowish brown to 5/ 4 light olive brown, 
Blind drill 51.3-52' I 2 71 · ·~tw\~ 5% Slit on grains, 75% m-c Sand, 20% 

119 ]'.~ Gravel, sub-rounded to angular, to 1" SGS due lo high 
diameter; loose, strong odors, dry. blow counts. 

-52 -r·-7'·1·•7:· 
- 2.5Y 5/3 light olive brown t-m Sand, well 

~ 

:"f _.:-
41 -· -:. sorted; loose to 1rlable, slightly moist. 

I 2 181 pH=7.7 4 
··;---· 48.2-49.0": SAND AND GRAVEi; 2.5Y 4/4 - . 

78 -:~ ;:- olive brown, 10% SIii on grains, 60% m-c 
88 .-;-..:... !;,. Sand, 30% Gravel to I" diameter, 

-54- -~ t- sub-rounded lo sub-angular, poorly -
29 ft~: sorted; slightly moist. 

2 2 38 168 pH=7.83 55- ftitt:: 49.0-52.0': SAM]; IOYR 5/4 yellowish 
Blind drill 55-58.5' 

170 brown with 2.5YR 4/6 red Iron staining on 
- it~: grains and In vugs, 1-m Sand, well sorted; SGS due to high 

strong odors, dry. blow counts. 

~~!: ~ Occasional gravel to 0.75" diameter, very 
strong odors. 

2 200+ ~~~- 52.0-54.0': SAM]; 30% SIii on grains, 45% ~S:"¼t 
~~~- 1-m Sand, 25% Gravel to 1.5" diameter, 
~~~· angular to sub-rounded; loose, dry. 
~·;{'i-!i' 

' 54.0-63.1': SAND AND GRAVEi · IOYR 5/3 
TSP5 - ii§ brown with 7.5YR 5/6 strong brown Iron 

(58-60 
2 37 30 

staining In vugs, 20% Slit on grains, 30% 
s 29 ~:±fu: f-v.c. Sand, 50% Pebbles lo 0.25" 

1510 56 diameter, sub-rounded; loose, very 
~n f~f:i'. strong odors, dry. 

L. Very strong odors. 



.r. ,· --

II ERM-North Central, Inc. 
Environmental R~ourc:es M3nagement 

GEOLOGIC DRILL LOG rROJECT /TASK 
T100 Subsurface Investigation 

I PROJECT NUMBER 
71221.00.01 

I SHEET NO. 
4 of 5 

rOLE NUMP-
TSP- _j 

SITE I COORDINATES !CONTAMINANT SCREENING NOTES 

Eli LIiiy, Shadeland, IN N 1365; E392 Flame Ionization Detector 

BEGUN COMPLETED I DRILLER 
7/20/99 7 /22/99 Reynolds 

SAMPLES/A.CORE CONTAMINANT 
SCREENING 

t * * ;,,. 

]~ 
C * ~- ~- ~E "'-"' - aru 0 E I ~ 

>"' ~c 
ro § 0"' cW 

3' 0 
(/) 0. ro o. "'0 

(/) u- w::: "' 0. 
0. 0. ~--,.,- -' .2~ -> ~> .om 

.0 a: o.- "- 0> 

"' m E "' -' -~ "' :r: 

79 

2 18 206 37 
88 

37 

2 171 2 126 406 pH=8.40 

-

3 

I 2 37 1550 pH=7.33 I09 
117 

13 
51 1.75 2 77 3200 pH=7,02 

89 

12 

2 II 4875 pH=e.80 2 ,rn 
102 

30 

1.25 2 84 1495 pH=7.73 -
-

13 

1.5 II 2 18 3477 pH=7.52 

31 

12 

1.5 2 27 597 pH=6.24 22 
32 

6 

2 7 78 pH=6.22 2 28 
103 

19 
12 1.5 2 23 1694 pH=6.5I 

42 

a: :r: 
Wr->- Q,_ 
<W 
-'O 

-63.1· 

-64-

-85-

-66-

-68· 

-70.5· 

-72~ 

-72.5 

-73,5· 

-74-

DRILLING EQUIPMENT 
Mobile 61 drill rig - 4 1/ 4 HSA 

Continued 

(!J 
0 
-' u DESCRIPTION AND CLASSIFICATION :r: 

r- u density, graln size/shape, color, structure 
Q,_ ~ 

:r: composition, sorting, texture, moisture w Q,_ 
0 < facles, odor 

a: 
(!J 

OU I~~: 
S¾~; SAiill; decrease In gravel content to 
f#."=.:-:i. (0%. 
t~?· 

Occasional black vugs, Increased -~ I\ compactness. 
63.I-64.0': SIi I I OAM: 64% Slit, 35% v.f. 
Sand, 1% Gravel: dry. 

l 65- < i 
64.0-65.0': SANDY I QAM· 2.5Y 4/3 olive 
brown with some black staining 
throughout sample, 24% Slit on grains, 
75% 1-m Sand, 1% small Gravel, sub-
rounded; loose, very moist. 

-~~ 
I~ : ·111 ·-· 
-~ ~ 

~~-t. -gi~~ 
:t:-~k: 

7 0 - f'i." ,,: 

~:-~ 

:1 ~ 
I 

,S-1 
·11i 
-";1:~~,:~::. 
S.?~r 

An 
i 
~'1¥/ 

65.0-68.0': SJLI; 2.5Y 5/3 light olive 
brown with IOYR 5/6 yellowish brown Iron 
staining on grains, 15% Clay, 45% Slit, 25% 
1-m Sand, rounded, 15% Gravel to 0.5" 
diameter, sub-rounded to angular; 
moderately sett, mols t. 
68.0-88.0': Al IEBNAIING LQAMY SAND 
AND SU I I OAM· _loamy Sand consists o1 
IOYR 5/3 brown to 4/1 dark grey, 15% Slit 
on grains, 84% f-m Sand, 1% Gravel to 
0.5" diameter, sub-rounded, SIii Loam 
consists of 2.5Y 5/2 grayish brown, 70% 
Slit, 29% 1-m Sand, 1% Pebbles, 
subrounded, to 1/5" diameter. 

- 68.0-89.5': LOAMY SANO: horizontal 
lamlnallons In silt. 

~ 89.5-70.0': 5Y 4/1 dark grey, ,::layrlch 
unit containing 20% 1-m sand; ~•rd 
strong odors. _ __,,!_.---

~ 70.0-70.5': SANDY I QAN· 2.5Y 5/3 light 
olive brown, 40% Slit on grains, 60% 1-m 
Sand, rounded; loose to friable, wet. 
70.5-72.0': Cl AY I OAM· 2.5Y 4/2 dark 
greyish brown, 35% Clay, 40% Slit, 25% 1. 
Sand: stiff, wet. 

- Increased hardness. 20% 1-c Sand, 10% 
Gravel to 0.25" diameter, sub-rounded to 
angular: moist. 
72.0-72.5': SIi I I QAM: 50% Slit, 50% 1-m 
Sand, rounded; loose, wet. 

- 72.5-73.5': SIi IY Cl AY I OAM: 30% Clay, 
50% Slit, 20% 1. Sand, occasional gravel 
to 2" diameter; stiff to soft, 

- 73.5-74.0': SANDY I QAM· 35% SIii, 85% 
f-v.c. Sand, fining downward sequence; 
loose to 1rlable, wet. 
74.0-87.5': SAJfil: 2:~;.,51?.~!~ylsh ___ , 
"'•~• •- l,'\<V ,-.,If ~~ - -~ 

well sorted, rounded; loose to Jr/able, 
moderately dense, wet. 

BORING DIA. I DEPTH (FT} 

9-Inches 97' 

DRILLING NOTES 
water levels, 
water return, 

character of drilling, 
etc . 

/ 

/ 
Blind drill 85.5-68' 

~ 
BGS due to high 
blow counts. 

Wet at 66' SGS. 

I Odors not as 
strong as above. 

Blind drill 71-72' 
BGS due to high 
blow counts. 

Remaining FI• 
readings taken 
directly from spoon 
due to low sample 

C 
recovery. 



II ERM-North Central, Inc. 
Env!ronmental Resources Management 

GEOLOGIC DRILL LOG 
rROJECT /TASK rROJECT NUMBER I SHEET NO. I HOLE NUMBER 

T100 Subsurface Investigation 71221.00.01 5 of 5 TSP-5 
SlTE COORDINATES . icONTAMINANT SCREENING NOTES 

Ell LIiiy, Shadeland. IN N 1365; E392 Flame Ionlza11on Detector 

BEGUN !COMPLETED !DRILLER IDR!LllNG EQUIPMENT IBORING DIA. IOEPTH (FT) 

7 /20/99 7 /22/99 Reynolds Mobile 61 drill rig - 4 1/ 4 HSA 9-Inches 97' 

Continued 

SAMPLES/A.CORE CONTAMINANT 
SCREENING l!) 

t * * 
0 DESCRIPTION ANO CLASSIFICATION 

DRILLING NOTES 

]~ 

_, 
" ,-. C * cc r r water levels, ~- :5 'Z' ro_ .,_ 

"' 
Wf- f- u density, grain size/shape, color, structure 

ID~ I 
> OJ "' OJ 

Ll E Ll E ~c >- Q_ Q_ H water return, 
ro § 0 OJ C OJ uo (/) Q. ro o. OJ 0 <(W w :r: compos!tlon, sorting, texture, moisture character of drllling, Q_ 

(/) u- .,- 3'"' OJ Q. Q. Q. 
,,,,_ 

-'O D <( fac!es, odor 
OJ- ...,- -> "'> Dro etc. 

D a'. 
ooc o.- '0- 0> a'. 

ro m E ro "' _, ,.~ OJ 
r 

ltlU .If 8 

2 2 35 1771 Blind drill 81.5-82' 
108 BGS due to high 
- blow counts. 

- 1% Gravel to I" diameter. 

5 

2 2 22 949 pH=B.79 - Increased compactness. 
I 

28 
100 

. Ground water 
sample collected 

TSP5 30 
(84-89 68 85-

from temporary 

GW 2 2 128 1845 pH=B.70 screen at 84-89'. 

1540 - ·ii~ 
TSP5 19 

-i1r (86-88 2 2 55 754 pH=8.88 s 109 
1215 94 -87,5-

~:..-cc '- 87.5-88.0': SANDY I QAM· 2.5Y 4/2 dark 
-88 · HI grayish brown, 20% Slit, 80% 1. Sand. I .-......... ~- Shoe contains sma!! amount of clay . 

2 2 101.8 . 
11

. 88.0-90.0': SANDY I OAM 
·-.;..., W/AI IEBNAI!NG I AYEBS GE SIi I I QAM: 
·::::· · Slit Loam consists o1 10% Clay, 80% Slit, 

-90 90-~ r-\ 30% 1. Sand; -2" thick Slit Loam layers, / 
TSP5 21 

'tj.:t:£.Z: ~6" thick Slit layers, wet. 
1=,;•;,:.:·,·.: 

(90-92 2 2 41 174 pH=7 .18 -91 
fa 90.0-91.0': SANQ; 10% Slit, 90% 1-m Sand, 

s 103 - rounded; moderately compact, ; 
1510 - ~ _ uncemented, wet. 

-92 . § 91,0-92,0': SIi I I QAM· 10% Clay, 60% Slit, 

64 
-$~}: ~ 30% f. Sand, clay content Increases In / 

124 -92.7- ~iii' ~ alternating layers; hard, plastic, wet. ~/ 

2 2 118 286 pH=9,25 ·'g_c;;,f 92.0-92.75': SU I I QAN; 2.5Y 5/2 grayish 

- iJ brown, 25% Clay, 45% Slit on grains, 30% 
.. ~- 1-m Sand; wet. 

·~ Shelby tube 
;~· 92.75-97.0': SU I I OAN' 2.5Y 5/2 grayish collected 94-97' 

• brown, 25% Clay, 70% Slit, 5% 1-c Sand; 

95_,i: hard, odors, wet. 
BGS. 

-
1.25 3 - . .,,:_--,,: 

157 ii -.. ·...;_: 
~~ s=s~ 
~--97 - END OF BORING AT 97' SGS, 

. 

nn 
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II ERM-North Central, Inc. 
Environmental Resources Manageffi€nt 

GEOLOGIC DRILL LOG rROJECT IT ASK 
T52 Subsurface Investigation 

rROJECT NUMBER 
71221.00.01 

/SHEET NO. 
I Of 4 

rOLE NUMBER 
GP-7 

SlTE I COORDJNA TES !CONTAMINANT SCREENING NOTES 
Ell Lilly, Shadeland, IN N 1444; E404 Flame Ionization Detector 

BEGUN I COMPLETED /DRILLER DRILLING EQUIPMENT I BORING DIA. ,DEPTH (FT} 
5/14/99 5/14/99 Paramount Truck mounted geoprobe 2-Inches 48' 

CORE RECOVERY (FT./%) /CORE BOXES I SAMPLES I ELEV.TOP CASING 1G~~ND ELEV. /DEPTH/ELEV. GROUND WATER /DEPTH/ELEV. TOP OF ROCK 
I NOT ENCOUNTERED 

SAMPLE DEVICE . !DRILL CASING LEFT IN HOLE: DIA./LENGTH I LOGGED BY 
2" x 2' Geoprobe Sampler Jennifer Fry 

SAMPLES/R.CORE CONTAMINANT 
SCREENING "' 

~ 
* * 

0 
DESCRIPTION AND CLASSIFICATION DRILLING NOTES 

"' 

1~ 
C * a: :r: :r: 

_, 
water levels, -- .c- ro_ "- UJt- ,- u density, grain size/shape, color, structure m~ -- UE UE ,~ >- 0- 0- ~ water return, 

> '" "''" -c :r: composltlon, sorting, texture, moisture ro !a 0 " Ca, C/J 0. ro o. 
'" 0 < w w 0- character of drllHng, 

C/J u- 3' D 
'" 0. 

0. 0. ~-- _, D D 1acles, odor '" - .o'lo < etc, .,- _,-
.2~ -> ~> 

.0 a: o.- u- 0> a: 
ro CD E ro "' _, 

'-~ '" :r: 
~3:': 0.0-12.0': GBA1ELLY SILI LQAM EILL; Equipment Blank 
ti~:' IOYR 4/3 brown, 80% Slit; 10% Sand, collected. 
~~; angular to sub-rounded, poorly sorted; 
i-3',• 30% Gravel, to 1.5'' diameter; medium 
;:,'-:- density, 1rlable, no odors, moist. 
.~ 

r'!"· =>: 
4 0.0 pH=8.99 '':b: 

c,.-c-c, .=>: :;:r·, 
.".:J. 

u:-=--" ...... 
ti-~·-
ti~~ 
t,,-::-a, . ::J: IOYR 3/3 dark brown . 
55:': .. 
t?.~..:~ = 

5- li5:' 
!iC''' = 

GP7 f=>'. 
(4-8)1 4 0.2 pH=7.15 .~~ 
0920 f=>'. 

li:~.: 
'J·.~ 
:J:~.: 

li5:' 
ti~·= IOYR 3/3 dark brown, 1rlable, poorly ti.~ 
[J:'::-..:..: 

sorted, loose, moist. 
:;:§:. 

ti.5:: -
&.~· 
ti.~ 

·C::·i 
10-

rr:~ 
4 liS'. 

,..L. •• 

h'.'.:I' 

li5:' 
l,:S'. 
liS' 
Li:~· 
I+,~ 12.0-19.5': LQAMY SAND; IOYR 4/3 brown, . •.~O" :k 
i::·r.:.:..· IOYR 5/8 yellowish brown Iron staining on 
~/~/ Individual grains, 20% Slit; 40% Sand, 

-i;,,:/t/ poorly sorted, angular to sub-rounded; 
'.~ ·.• 40% Gravel; loose, slightly moist. 

4 
.. :,·.-:=-.. · 
7:·.:!:,/ 

. . :/-:t;,./ 
~t~:". 
i:..;;;(~/ 

,c . ·.•~ ·.• 
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II ERM-North Central, Inc. 
Env)ronrnental Resources Management 

GEOLOGIC DRILL LOG I PROJECT IT ASK rROJECT NUMBER isHEET NO. rOLE NUMP"" 

T52 Subsurface Investigation 71221.00.01 2 of 4 GP-7 -
SITE COORDlNA TES icONTAMlNANT SCREENlNG NOTES 

Ell LIiiy, Shadeland, IN N 1444;E404 Flame Ionization Detector 

BEGUN !COMPLETED IDR]LLER IDRlLLlNG EQUJPMENT IBORJNG DlA. !DEPTH (FT) 

5/14/99 5/14/99 Paramount Truck mounted geoprobe 2- Inches 48' 

Continued 

SAMPLES/R.CORE CONTAMINANT 
SCREENING "' 

!· * * 
0 

DESCRIPTION ANO CLASSJFICA TION 
DRILLJNG NOTES 

>, 

)~ 
C * co: :r: 

_, u water levels, ~- ~- ~E "'- W>- >- u ~ density, grain size/shape, color, structure 
o,~ -- I ~ ~ water return, 
>"' 0,"' c., E ~c >- n. n. :r: compas!tlan, sorting, texture, moisture ro !a 0"' C G> "' Q. 

ro c,, "'0 -,;W w n. character of drllling, 
"'>- o~ G>:::0 3' D 

"' Q. 
Q. Q. ~-- _,o 0 -< facles, odor ,,- _, 

.2~ -> ~> Dro a'. 
etc . 

D a'. 
c,,_ ,,_ 

0> 
ro m E ro C!) 
_, ro "' "' :r: 

15 .:.·-s·• ......... 
4 ~ ... ~::-.. ~ 

~;·.,;:;· 

r.:·-~%,._/ IOYR 3/3 dark brown to IOYR 5/8 
·.'y ·.• yellowish brown Iron staining on Individual 

-:=~_~:--:_~ grains, gravel to I" diameter, slightly 
~1•,7'· moist. ·.'-9-·.• 
,;'; ·-,:'-;•, 

~~:·¢~: 
4 pH=6.75 . =·~t~~ 

·.'-9- ·.• 
.:.·-,:'-;' .::~~ 
~/~/ 

-19.5· ~ 19.5-20.0': SAND FILL: IOYR 4/3 brown, :0.0_:C 
-20 20 ~ .. ·O. 5% Slit: 85% Sand, poorly sorted; 10% 

I to:\;·.,::;· I\ Gravel to 0.75" diameter; loose, ._,..,. ·.• 
l-:11··~- unconsolidated. 
i;;/rJ 20.0-24.0': SANO Ell I · IOYR 5/8 .. _,..,. ·.• 
~i··~· yellowish brown staining on grains, 5% 
~·.'-9-·.• Slit; 65% Sand, poorly sorted, angular to P.i ·.r;:;· 
.· ·.•~ ·.• sub-rounded; 30% Gravel, 1.5'' thickness 
:-ii"•-:\t' o1 gravel fragments at 23.5' BGS (IOYR 

4 0,0 ·-::i:·.:r,/ 7/4). 
~~-~-~ 
-::/~? ,.. . ...,. .. 

- :;;; .. :;..: -.~.., ._ .. 
1,-.r;:;·-

~/~/ 
-24· Ii 24.0-26.0': SAND Fill: IOYR 5/8 

yellowish brown, IOYR 6/8 brownish yellow 
In 5" zone at 25' BGS; 5% Slit; 90% Sand, 

25- sub-rounded, poorly sorted; 5% Gravel; 
low density, moist. 

4 0.0 pH=7.49 -26· . . .-;?-
·.o.o:< 26.0-36.0': GRAVELLY SAND; Sand 

P.:.;,o. content decreases to 65% and gravel 
·.o.o:< content Increases ta 30%, Increased Iran 0: :co .. 

- :o_o:c staining on Individual grains, slightly 
C>. ·.,;o. moist. 
:o.o:< 
\ . .it-c ,, 

- '· :co.· IOYR 5/8 yeilowish brown lo IOYR 5/ 4 Slight odors a• 
;,o. o:c 

· . .;,O. yellowish brown Iron staining on Individual BGS. 

;,o o;;_c grains, IOYR 5/ 4 yellowish brown In 4" 

·~~"'o:~ 
thickness at 30.2' BGS, 5% SIii; 55% 

4 0.0 pH=7.78 .·.;p Sand, angular ta sub-rounded, poorly 

~o.o:< sorted; 40% Gravel to I" diameter; slight 
:.;,o. nan-descrlpt odor, warm 3l-32' BGS, 

'on :o.oc< loose, unconsolidated, moist. b.:JQ 
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• ERM-North central, Inc. 
Environmental Resources Management 

GEOLOGIC DRILL I

PROJECT IT ASK IPROJECT NUMBER 
LOG T52 Subsurface Investigation 71221.00.01 I 

SHEET NO. IHOLE NUMBER 
3 of 4 GP-7 

SITE 
Ell LIiiy, Shadeland, IN I

COORDINATES ICONT AMIN ANT SCREENING NOTES 
N 1444; E404 Flame Ionization Detector 

IBORING DIA. IDEPTH (FT) 
BEGUN !COMPLETED !DRILLER 

5/14/99 5/14/99 Paramount 

SAMPLES/R.CORE 

ro la 
U"J 

;,-. ~-o,-
> 0) 
0 0, 
o-.,-t :., 0) 

.0 
ro 
~ 

a: 

GP7 
32--36lt 

1010 

GP7 
44-48 iS 

1120 

§~ 
~-01 ro o-u 
C 0) 

3' D w:,;; 
~ .2~ 

(Il 

4 

4 

4 

4 

4 

CONTAMINANT 
SCREENING 

"' "' " "' "'- "- I ~ OE OE ~ " U"J 0. ro o. 0, 0 
0, 0. 0. 0. ~---
-> ~> .o" o.- -o- 0> 
E ro ,.~ 0, 

:r: 

0.0 pH=7,7B 

11.2 pH=B.55 

35.2 pH=7.90 

29.9 pH=7.82 

44.0 pH=6.96 

a: :r: :r: 
UH-- >--
>- "- "-
-<: W w 
~O D 

--42 
--42.3 

--44 

!

DRILLING EQUIPMENT 
Truck mounted geoprobe I 2-- Inches 48' 

Continued 

DESCRIPTION AND CLASSIFICATION 
density, grain slze/shape, color, structure 

composition, sort!ng, texture, moisture 
1acles, odor 

Gravel ta 1.5" diameter at 32' SGS, 
alcahaHke odor. 

DRILLING NOTES 
water levels, 
water return, 

character of drllllng, 
etc . 

AlcohoHke odors 
at 32' BGS. 

-----~--------------/ Increased 
36.0--42.0': SAfll1; 2.5Y 5/3 light alive temperature and 

·.-,,~ .. ,?f 
:~r:;:::e 

- '.~:.•.•.,/.·-

brawn, 5% SIii, 93% Sand, medium grained, alcohaHke odors 
moderately well sorted; 2% ,GraveJ: at 36' SGS. 
alcohol-like odor, Increased temperature, 
moist. 

5Y 6/1 grey, 5% Slit; 85% Sand, angular 
ta sub-rounded, poorly sorted, medium ta 
coarse grained; 10% Qr§ve\; no Iron 
staining, loose, slightly moist. 

'.'.!~t::,t 5Y 6/2 horizontal Iran staining, fine 
'.-..:.,., . .,.,:. grained, wen sorted, loose, 
-~ r--..,_..::u:cn.:.c.:::anc:s:.:ac:lld.:::a:..t:.:ec:d,_, =ma.:::l.:.st;.:. ________ .,, / 
~. I\· 42.0--42.3': SJ.LI; 90% Slit; 10% very fine / 
~~ I \ Sand; very dense, moist. 
~~- '--'4:..2:::.3:.:_e..4.:.;4:::.o.!..·-', :.:S;.:AN:..O::.Y=I Q:.::A:.:M_·_5_Y_5_/l_g_r_e-y,--' 

J.'-.. •~~· ·•·. 50% Slit, 50% Sand, well sorted; medium 
~:: density, loose. 

·~-·-

ii 
44.0--45.0': SJ.LI; 5Y 6/2 fight olive grey, 
80% Slit: 20% Sand, very fine grained, 
well sorted; medium density, moist. 



II ERM-North Central, Inc. 
Envlronmentaf Resources Management 

GEOLOGIC DRILL LOG rROJECT IT ASK I PROJECT NUMBER I SHEET NO. THOLE NUMer· 

T52 Subsurface Investigation 71221.00.01 4 of 4 GP-7 -
SITE ICOOROJNATES !CONTAMINANT SCREENifll NOTES 

Eli LIiiy, Shadeland, IN N 1444; E404 Flame Ionization Detector 

BEGUN )COMPLETED )DRILLER I DRILLING EQUIPMENT I BORING OJA. IDEPTH (FT) 

5/14/98 5/14/98 Paramount Truck mounted geoprobe 2-Inches 48' 

Continued 

SAMPLES/A.CORE CONTAMINANT 
SCREENING "" DRILLING NOTES 

If 
* * 

0 
DESCRIPTION AND CLASSIF!CA TION 

>, 

~~ 
C * a'. :r: :r: 

__, 
water levels, ~- ~- ~" rn_ "'- UJI- I- u density, grain size/shape, color, structure 

ru ~ O){U 0 <.> E <.> E 
,~ >- "- "- H water return, 

> ru ~c :r: composition, sorting, texture, moisture rn ea o ru C 0> u 1/) 0. rn o. ~-2 
., UJ w "- character of drllllng, 

1/) o- ru - :,co ru o. 0. 0. __, 0 0 

" 1acles, odor "'- __,-
.Q~ -> ~> .0 -

etc . 
.0 a: o.- '0- 0~ a: 
rn CD E rn "' __, ,'ii "' :r: . . - .. ' 

14b .ti I\ br~~nl~li'grey to IOYR ai/11ght 
0

y~law1~'h 
brown, poorly sorted, medium grained to 
gravel, Iron staining on grains. 

GP7 
4" thickness of 5Y 5/2 olive grey, 70% 

~~ Slit; 30% Sand, very fine grained, well 
44-48 o 4 44.0 pH=8.98 :.--:. 

1120 ii 
sorted; medium density, slightly moist. 

~~..;. 

-48 t-4'!~ 
END OF BORING 48' SGS, 

. 

50-

. 

55-

. 

c,n 



ERM, Inc. 
11350 N. Meridian Street, Suite 220 
Caimel, Indiana 46032 

Well Construction Diagram 

Well Identification: MT-4a/b 
(317) 706-2000 

Client: Eli Lilly 

Project: _____ =.SVE=-'P_,il=o-=-t T=es,,t ____ _ 
Proj. No.: 0004213 

ERM Geologist ___ ____cA:_:n=d::.Y'--W=a:::ll=ac=e'--------
Drilling Company: Reynolds, Inc. 
Driller: --c=1~,r~i-s =B~o-ul~e""t ==---

Drilling Method: 6.25" HSA 

Ground Surface ·=='--------

Elev.: 
Top of Fill 0 ft. ---

Top of Seal 14 ft. 

Top of Sand 18 ft. 

Top of Screen ___1Q__ ft. 

Bottom of Screen 25 ft. 
Bottom of Sand 26 ft. 

Top of Seal 47.5 ft. 

Top of Sand 48 ft. 

Top of Screen 50 ft. 

Bottom of Screen 55 ft. 

Bottom of Borehole 57 ft. 

Date Installed: 7/21/03 --------------
Date Developed: ____________ _ 
Development Method: 
Water Removed Dnring Development: 
Static Water Level Depth/Elevation: _____ _ 
Top of Casing Elevation: 
Ground Elevation: 

Protective Steel Casing 
and Lock 

Type: -----
Diameter ----

Riser Pipe 
Material: 
Schedule: 
Diameter: 

PVC 
40 
1" 

Remaining Borehole Annulus Fill: 

3/8" Puregold Bentonite Chips 
Amount: 15.5 bags 

Seal: 5 gal 3/8" Bentonite Pellets 

Slotted Screen Material #5 Sand 
Amount: 7.5 bags 
Material: PVC 
Schedule 40 
Diameter: 1" 

Slot Size: #20 

Borehole Annulus Fill: 
3/8" Puregold Bentonite Chips 

Amount: 8 bags 

Seal: 2.5 gal. 3/8" Bentonite Pellets 

Slotted Screen Material #5 Sand 

Amount: 7.5 bags 

Material: PVC 
Schedule 40 
Diameter: I" 
Slot Size: #20 

Borehole Diameter 6.25" 
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SOIL BORING LOG 
:~heet _J__ of _5__ 

PROJECT: --~---=-l,.c_/ __:_ll:...::U...::...c.Y_Tl_1'._,P_l;,_c.f_N_0_6_Lri-_:_:_l?=5 _____ _ 

Location of Boring: 

si.1:::~, I V 1 /10 
Comp\~;;~, /f/z/CJo 

• 

z 

3 

5 

Time:/415 

Time: l'2Jo 

Z. G /'b" 

4 

/0 

II 

?, 

5 

L/ 
,.f 3 

3 
5 3 

3 

Water Depth: b5,S1 
_____ _ 

Date: II/ Z. 
Time: ________ _ 

Hole Depth: ________ _ 

Casing Depth: 

Drilling Method (s) · 4Y<(:I}) HSA 

Hole/Casing Size (s): ______ _ 

SOIL DESCRIPTION 

Boring No.:~r-52 - \ 

Feature: T~-2 TitNk. 

Coordinates: ~,J _____ _ 

E _____ _ 

Ground Elevation: ~ G/2. 
Casing Elevation: ~1/;'.~A~· __ _ 

q4J.;:; I 
Total Depth: ___ ·----

/'(Go 

0,<{(0,<{) -
DM!P 

J'-f ;!;.S 

FiL-L: r-e 
/oo 

-b<--f\ ~r:,.ve.llj SAf!/::, "-'/sl/-t1 o,zjo,ZJ o(o) 
t;Arvif'-k/€,T 

/E{).5 

Fi ,l{(D.4) -
t:i,v,lP-N£T 

}510 

0,0 (o I,) 
tA-'S T -WI r-,. 

/515 
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SOIL BORING LOG 

lmlEfflrdl.~oo~~"'~ (Continued) 
Sheet ...2__ of --5._ 

·soring No.: rsz- l PROJEcr, ____ t;.L; __ U_l_t.._Y_77_PPeiYr-tv ____ Ot=.:.___lA-_B_s __ 

- /(,, -
- 1--

-11 -
1-- 1--

1-- /'l, 1--

1-- -
- Jq -
1-- -
-2() .... 
- -
,__ .:Z.l ,__ 

1-- 1--
,._zz -
- -
-23 ,__ 

- ,__ 

-2.4-- -
1--25 ,__ 
-. 1--
-2(,-
1-- -
-ZJ ,__ 

1-- 1--

-21,-

- .... 
-z.q ,__ . 

- 1--
-?J)-

- -
.1--311--

- 1--
-?Q..-
1-- ,__ 

1--3'31--

- -
-341--... -

• 
~ ~ 

Sampling Method(s): --+" (::,e"'e.""-,f"·S>.s;:>.20.,e.,=-.1.l4-/_)L_ ______ _ 

C: ~ ~ C ~ o u - o cn Sample Dimensions: ____ Hammer Weight/Drop: ___ / 
ci E·~ ~ Cl.l'O•.;::; o __ _ 
Z 4i u Cl o: a: cn «i ..J i-:--:-----:----------------::.:..:==::.J 
c, o. 1.0 .e - .c - -~ -o ~ .!:!: Surface Conditions: 
Q. "' .- .., E ..... E .c Cl.l ·- .e_~.:::.:.::::...::.'.::'.'..:'.'._'.::..:=========::,:======l ::, - C"I (J Cl U :c ~ ::: Q. 
E _2.5 f;C ;c E 'C..!! ~ SOIL DESCRIPTION ~ o:ico ...J!::...J::=.(!) :JO C., 

/"I. 
4 Z.I 

z_s 

lct'r i:,'1 , 1 I/ 
/0 11,,,, '-f I 

11 
i'f 
2..0 /'ti" \ 'I,'' 
i 'i5 

•'• 

. ' 

.. 

. ,• 
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ATTACHMENT 2

TRAVEL TIME CALCULATIONS

T1855 Area

Hydraulic Conductivity, ft/min 0.06 (1989 Harza Report)
Porosity 0.3 (1989 Harza Report)
Assumed saturated thickness, feet 1.5 (Based on conceptual design)
Volume injected in each well, gallons 260 (Based on conceptual design ‐ 250 gallons of solution, 10 gallons of clean water)
Injection Rate, gpm 5 (Based on conceptual design)
Pumping Time, hours 0.9 (Based on conceptual design)
Radius of chemical influence At End of Pumping, ft 5.0 Calculated
Natural Hydraulic Gradient, ft/ft 0.003 (Based on Q2 2010 Potentiometric Map)
Distance to Monitoring Well T2011, feet 5
Distance to New Monitoring Well #1, feet 30
Distance to New Monitoring Well #2, feet 60
Travel Time to Monitoring Well T2011, Days 0.04

Travel Time to New Monitoring Well #1, Days 25

Travel Time to New Monitoring Well #2, Days 56

Floodplain Area

Hydraulic Conductivity, ft/min 0.008 (1989 Harza Report)
Porosity 0.35 (Adjusted based on silty sand and gravelly sand in saturated zone)
Assumed saturated thickness, feet 20 (Based on conceptual design)
Volume injected in each well, gallons 300 (Based on conceptual design ‐ 250 gallons of solution, 50 gallons of clean water)
Injection Rate, gpm 5 (Based on conceptual design)
Pumping Time, hours 1.0 (Based on conceptual design)
Radius of chemical influence At End of Pumping, ft 1.4 Calculated
Natural Hydraulic Gradient, ft/ft 0.05 (Based on Q2 2010 Potentiometric Map, but is highly variable based on river stages)
Distance to Monitoring Well T1831, feet 10
Distance to Monitoring Well T1832, feet 100
Distance to Monitoring Well T1833, feet 100
Distance to Monitoring Well T1834, feet 50
Distance to Monitoring Well T1876, feet 120
Travel Time to Monitoring Well T1831, Days 5

Travel Time to Monitoring Well T1832, Days ‐‐‐‐‐‐‐‐ Since T1832 is located up‐gradient, likely no response will be seen, but flow direction may be reversed due to river
Travel Time to Monitoring Well T1833, Days 58

Travel Time to Monitoring Well T1834, Days 29

Travel Time to Monitoring Well T1876, Days ‐‐‐‐‐‐‐‐ Since T1876 is located up‐gradient, likely no response will be seen, but flow direction may be reversed due to river

Main Plant Area

Hydraulic Conductivity, ft/min 0.06 (1989 Harza Report)
Porosity 0.3 (1989 Harza Report)
Assumed saturated thickness, feet 18 (Based on conceptual design)
Volume injected in each well, gallons 2800 (Based on conceptual design ‐ 2,750 gallons of solution, 50 gallons of clean water)
Injection Rate, gpm 5 (Based on conceptual design)
Pumping Time, hours 9.3 (Based on conceptual design)
Radius of chemical influence At End of Pumping, ft 4.7 Calculated
Natural Hydraulic Gradient, ft/ft 0.009 (Based on Q2 2010 Potentiometric Map, but note treatment area is located on groundwater divide area)
Distance to Monitoring Well T1818, feet 50
Distance to Monitoring Well T1908, feet 50
Distance to Monitoring Well T1814, feet 65
Distance to Monitoring Well T1808, feet 100
Travel Time to Monitoring Well T1818, Days 19

Travel Time to Monitoring Well T1908, Days 19

Travel Time to Monitoring Well T1814, Days 25

Travel Time to Monitoring Well T1808, Days 39

Pumping Well T1880
Pumping Time prior to injection, days 5
Pumping Rate, gpm 1 (Data Provided by Lilly)
Water Depth During Pumping (ft below TOC) 68   (Data Provided by Lilly)
Water Table Elevation at T1880 During Pumping 547
Water Table Elevation at T1880 W/O Pumping 553 (Based on Q2 2010 Potentiometric Map)
Drawdown at Well, ft 6
Total Well Depth (ft below TOC) 76 (Data Provided by Lilly)
T1880 Wellbore Diameter (in) 6 (Boring Log)
T1880 Screened Interval (ft) 5 (Boring Log)
Distance Between Inject. Point and T1880 (ft) 50
Specific Yield 0.25 (Fetter)
Pumping Hydraulic Gradient, ft/ft 0.120
Travel Time to Pumping Well T1880, Days 1.7

Radius of Influence at 5 days, feet 216

Drawdown at 5 days at injection point:
uB 0.0201
1/uB 49.7664
Type Curve 7.7
W 6.13
Drawdown at Injection Point 0.06
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